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THE VIADUCT AT THE FALLS OF ST. ANTHONY. 



BY H. C. HOVET. 



When Father Hennepia, in July, 1680, came in sight of 
the cataract whose curling waters lie named after his patron 
saint, he little realized the transformations that were to be 
made in the interests of commerce and manufacture. Natu- 
ral changes have also taken place, by the recession of the 
falls, so that his glowing description would not now be recog- 
nized in its main particulars, although probably correct at 
the time. The hard Trenton limestone which underlies the 
district around St. Paul and Minneapolis forms the brink of 
the falls, -resting, however, on a bed of white, friable, sand- 
stone. 

The washing away of this crumbling substance has of late 
years been so rapid as to threaten the degeneration of the 
cataract into a foaming rapid. The height has thus been 
reduced from the fifty or sixty feet given to it by Hennepin 
to thirty feet, as measured by Jonathan Carver a century 
later, and finally to fifteen feet in modern times. At an 
expense of nearly a million dollars, the Government came to 
the help of the millers, and in 1876 constructed an imrnense 
dike of concrete, to support the natural limestone ledge. 
This dike is four feet thick, thirty feet high, and 1,875 feet 
long. Canals have been cut to supply the great flouring 
mills that stand, like so many castles, on the bluffs over- 
hanging tbe Mississippi Eiver. By this means some of tliem 
now command a fall of fifty feet, and by better economy of 
the water privilege it is thought they might get a fall of 
seventy feet. 

And now, spanning the whole assemblage of cascades, 
dikes, islands, canals, mills, and other objects of historical, 
scientific, and commercial interest, stretches, from bluflf to 
bluflf, the noble viaduct which it is my intention to de- 
scribe. 



The urgent necessity for some such structure became evi- 
dent more than three years ago, or about the time when 
Minnesota entered on its new era of extraordinary prosperity. 
Nineteen railroads now send out from Minneapolis over one 
hundred passenger trains daily ; and more than 230,000 car 
loads of freight were shipped from here last year. Tbe daily 
grist of the flour mills is enough to fill a train a mile long. 
Such an immense traffic demands corresponding facilities. 
Hence, although twoof therailroads had already built bridges 
of their own, one below Meeker Island, audtbe other at Nicol- 
let Island, the associated roads decided to build this viaduct, 
and also a grand union depot, to which all the roads should, 
by the charter of the Union Company, have equal rights and 
privileges. The estimated expense of this great work was 
13,000,000, which large sum was guaranteed bytheMani- 
toba Railroad, under whose auspices it was begun and car- 
ried on. 

Several plans were suggested, but the one adopted was 
that offered by Col. Charles C. Smith, chief engineer of the 
Manitoba Railroad, who also advised that the most durable 
materials obtainable should be used. Accordingly the piers, 
whose foundations rest on the ledges forming the riverbed, 
are built of the gray St. Cloud granite, which is extremely 
hard and enduring. The material used above the springing 
line,, which is four feet above the high water mark, is the 
mugnesian limestone, known as Kasota stone, and that 
hardens by exposure to the atmosphere. There are 30;554 
cubic yards of solid masonry and 18,000 cubic yards of 
stone filling, chiefly the common blue limestone from the 
local quarries in the vicinity. 

The viaduct crosses the river below the Falls, partly in 
order that the piers might have a more solid foundation than 
could be readily secured above; and also — a fact to be ap- 
preciated by the traveling public — in order to enable tourists 



to enjoy the remarkably fine view, which is much better 
from below than from above. The total height of the struc- 
ture is 83 feet, and the height above high water is 65 feet. 
The top is 38 feet wide, giving room for a double, stone bal- 
lasted track, which is guarded by a strong stone coping. 
About 800 feet of the viaduct are built on a curve of six de- 
grees, of 966 feet radius, at its west end; the object of this 
curved diagonal being to exempt it as much as possible from 
danger by reason of the masses of ice that tumble over the 
Falls during the spring floods. Besides the iron bridge near 
the depot, there are 33 stone arches, resting on granite piers 
rising from the bed of the river. Four of these spans uiea- 
sure 100 feet each, sixteen measure 80 feet each, and three 
but 40 feet each; and the total length of the viaduct is 3,100 
feet, making it one of the longest structures of the kind in 
the world. The cost of the stone portion is $650,000, to 
which may be added |50,000 for the iron terminal bridge, 
making a total of $700,000. This does not include the ap- 
proaches nor the right of way, which must add considerably 
to the expense, as the western terminus is among the mills, 
as represented in one of the accompanying cuts. The east- 
ern approach is through more open ground, crossing the 
campus of the University of Minnesota, and following the 
bluff line along the river. 

Work was begun on the viaduct in February, 1881, and it 
was completed November 33, 1883, without any special de- 
monstration, beyond the crossing of a single train with the 
offlcials of the railroad and a few invited guests. After hav- 
ing crossed, these gentlemen then walked back to the center 
of the bridge, while the engine was driven past them at a 
speed of twenty miles an hour, as a partial test of the firm- 
ness of the structure. The ends of the viadact were then 
fenced up, and no further tests will be made nor any cross- 
ings allowed until next summer, when the union depot hav- 
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ing been completed, both will be thrown open to the general 
traffic as agreed. It should be added that the union depot 
will stand on the western bank adjacent to the elegant sus- 
pension bridge now joining together the two halves of Min- 
neapolis, and of which its citizens are so justly proud. It 
will be arranged so that most of the tracks will run under 
the streets, instead of crossing at grade, with the exception 
of those that may still run to the several depots now in use. 
When these improvements shall have been completed, in the 
near future, it is doubtful if any other city can boast of 
finer approaches than these, or that will give strangers, on 
their arrival, a more favorable impression as to the attrac- 
tions and commercial importance of the locality. 




Simple Home Remedies. 

The following remedies for many simple ailments we find 

recommended \b Hall's Journal of Hecdfh. And while the 

, remedies may not be new to many of our readers, they will 

be found useful to all. We now publish them that they 

may be at hand for ready reference. 

Half a teaspoonful of common table salt dissolved in a lit- 
tle cold water and drank will instantly relieve " heart burn " 
or dyspepsia. If taken every morning before breakfast, in- 
creasing the quantity gradually to a teaspoonful of salt and 
a tumbler of water, it will in a few days cure any ordinary 
case of dyspepsia, if at the same time due attention is paid to 
the diet. There is no better remedy than the above for con- 
stipation. As a gargle for sore throat it is equal to chlorate 
of potash and is entirely safe. It n)ay be used as of ten as 
desired, and if a little is swallowed each time, it will have a 
beneficial effect on the throat by cleansing it and allay- 
ing the irritation. In doses of one to four teaspoonfuls in 
half a pint to a pint of tepid water it acts promptly as an 
emetic, and, in cases of poisoning, is always on hand. It is 
an excellent remedy for bites and stings of insects. It is a 
valuable astringent in hemorrhages, particularly for bleed- 
ing after the extracting of teeth. It has both cleansing and 
healing properties, and is therefore a most excellent applica- 
tion for superficial ulcerations. Mustard is another valuable 
remedy. No family should be without it. Two or three 
teaspoonfuls of ground mustard stirred into half a pint of 
water acts as an emetic very promptly, and is milder and 
easier to take than salt and water. Equal parts of ground 
mustard and flour or meal made into a paste with warm 
water and spread on a thin piece of muslin, with another 
piece of muslin laid over it, forms the indispensable "mus- 
tard plaster.'' It is almost a specific for colic when applied 
for a few minutes over the " pit of the stomach." Forall 
internal pains and congestions there is no remedy of such 
general utility. It acts as a counter-irritant by drawing the 
blood to the surface; hence in severe cases of croup a,small 
mu.stard plaster should be applied to the back of the child's 
neck. The same trea.tment will relieve almost any case of 
headache. A mustard plaster should be moved about over 
the spot to be acted upon, for if left in one place it is liable 
to blister. A mustard plaster acts as well when at consider- 
able distance from the affected part. An excellent substi- 
tute for mustard plasters is what is known as " mustard 
leaves." They come a dozen in a box, and are about four by 
fiveinches. They are perfectly dry, and will keep for along 
time. For use it is only necessary to dip one in a dish of 
water for a minute and then apply it. Common baking 
soda is the best of all remedies in cases of scalds and burns. 
It may be used on the surface of the burned place either 
dry or wet. When applied promptly, the sense of relief is 
magical. It seems to withdraw the heat and with it the pain, 
and the healing process soon commences. It is the best ap- 
plication for eruptions caused by poisonous ivy and other 
poisonous plants, as also for bites and stings of insects. Ow- 
ing to colds, over-fatigue, anxiety, and various other causes, 
the urine is often scanty, highly colored, and more or less 
loaded with phosphates which settle to the bottom of the 
vessel on cooling. As much soda as can be dipped up with 
a ten cent piece, dissolved in half a glass of cold water and 
drank every three hours, will soon remedy the trouble. 

< < ■ > > 

A Diamond Mine In Wisconsin. 
A dispatch from Milwaukee lately announced that great 
excitement prevailed at Eagle, a small place in Waukesha 
County, over the discovery of a rich diamond " find '' in that 
village. It seems that a lady had brought a large bright 
stone to the city and sold it to a jeweler for $1, and which 
turned out to be a rough diamond worth |800. The dispatch 
further says that parties have purchased all the land about 
Eagle at large figures and are making investigations. 

Accepting as true the finding (f the diamond, to conclude 
therefrom the existence of a diamond field is decidedly 
hazardous; diamonds as well as other precious stones are 
frequently found in places where a diligent search fails to 
bring other specimens to light, and we would advise intend- 
ing " investors " to exercise some caution. 
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AKEBICA A HUGE "JELLT FISH." 

Rear-Admiral Rogers, in a letter read in the U. S. Senate 
February 38, malces tlie, above comparison. He says we 
liave not a single breech-loading gun in any of our ships nor 
upon any of our forts, nor can we malie one of more than 
six inches caliber in the country. Therefore, with our 7,000 
miles ot seacoast, we make a very prominent mark, but 
would be powerless to strike back if assailed. The letter 
was brought out by the proposition to build seven new steel 
cruisers, which has passed the Senate. It provides for one 
cruiser of 4,500 tons; one of 3,000 tons; a dispatch vessel of 
1,500 tons; two heavily armed gunboats of 1,500 tons; one 
gunboat of 750 tons, and one of 900 tons; a steel ram; a 
cruising torpedo boat, and two harbor torpedo boats. 

The cost of these seven cruisers, with the four ordered in 
1883, of which the Chicago is the most prominent, and the 
completion of the double- turretcd monitors, will be less than 
that of two of the first-class iron-clads of England or Italy. 
While our Government is thus proceeding with such close 
economy, England, France, and Germany are steadily en- 
larging their gunmaking and steel shipbuilding facilities, 
and Krupp is now constructing a gigantic steam hammer, 
to cost 13,500,000. 

If it were entirely clear in what direction the nation could 
with the most wisdom proceed for Ihe efficient strengthen- 
ing of the navy, there can be little doubt but that the public 
sentiment would not only sanction a much larger expendi- 
ture than the completion of these new cruisers calls for, but 
would earnestly impose upon Congress theduty of prompt ac- 
tion. As it is, however, the cruisers now under way have been 
so severely criticised as to awaken a feeling of public distrust 
concerning the advisability of proceeding further in the 
same way. The vessels now building were said to be only 
experimental, but the question arises whether the new ones 
in contemplation are also of the same character, and, if so, 
whether we need have so many experiments under way at 
the same time. 



Test for Glue. 
The following simple and easy test for glue is given in 
the Tischler Zeitung: A weighed piece of glue (say one- 
third of an ounce) is suspended in water for twenty-four 
hours, the temperature of which is not above 50° Fahr. 
The coloring material sinks, and the glue swells from the 
absorption of water. The glue is then taken out and 
weighed ; the greater the increase in weight the better the 
glue. If it then be dried perfectly and weighed again, the 
weight of the coloring matter can be calculated from the 
difference between this and the original weight. 
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VALUE OF INVENTIONS TO THE WOSLB. 

While the time servers and place-seekers, who now consti- 
tute the majority in our national Congress, are seeking in 
every way to destroy tlie value of patent rights, and to take 
away the material incentives to invention afforded by the 
Constitution and by former statutes, it may be well to call 
the public attention to a pregnant paragraph written by 
Lord Bacon two hundred and fifty years ago. If it was al- 
most prophetic then, there is no man of intelligence now 
living who can fail to see how wonderfully the truth of ila 
every word has been realized : 

"The introduction of great inventions appears to hold by 
far the first place among human actions, and it was cnnsid- 
VffdSTTn TorineTagesTfor tothe authors of inventions they 
awarded divine honors, but only heroic honors to those who 
did good service in the State (such as the founders of citlea 
and empires, legislators, deliverers of their country from 
long endured mlsfortiine.i, quellers of tyrannies, and the 
like). And certainly, if any one rightly compare the two, 
he will find that this judgment of antiquity was just, for the 
benefits of inventions may extend to the whole race of man, 
but civil benefits only to particular places; the latter, more- 
over, last not beyond a few ages, the former forever. The 
reformation of the State in civil matters is seldom brought 
about without violence and confusion, while inventions 
carry blessings with them, and confer benefits without caus- 
ing harm or sorrow to any." 

^ < « ) » 

FB06BESS IN EXACTNESS. 

Since the Introduction of absolute fixed gauges of exact 
sizes into the machine shop, in place of the universal cali- 
pers, there has been a steady improvement in tlie quality of 
work, particularly of machine tools. Accompanying this 
improvement there has unquestionably been another — that 
of the workman. Both are evidences of progress in the 
right direction; the use of straight edges, surface plates, 
solid hardened si eel gauges, rings for external and plugs for 
internal diameter measuring, end measure pieces, and thread 
gauges demand the practice of exactness on the part of the 
workman and tend to insure exactness in the result of his 
work. 

But the machine tools themselves have been faulty in the 
most vital parts. Probably there are very few lathes in use 
which have perfect leading screws, and if this is so the pro- 
portion of planers which have twin elevating screws alike 
is much less. Reference to this lack of exactness and to its 
probable remedy was made in these (?olumns (date of De- 
cember 8, 1883, page 352), but since then the enterprise — ad- 
vertised in succeeding numbers — has grown by the demands 
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initial capacity has to be immediately made, within four 
months of its beginning. Tbe reason is that the closest 
mathematical calculation is allied with the employment ol 
the most scientific means and the use of the .best tools to 
produce results. Four establishments, represenling the 
most advanced stages of improved machinist practice in this 
country, have sent, in orders for lathe leading screws and 
planer elevating screws to such an amount as to require a 
very great enlargement of facilities. 

This statement shows how needful was tbe want which is 
thus supplied; our best machinery was faulty. It has been 
scarcely possible to make a screw of any pitch, coarse or 
fine, that for twenty-four inches would preserve its integrity 
of pitch; the variations from the true standard being at 
times so great as almost to produce a fractional thread. 
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Under such circumstances, it was not possible to do exact 
work on the lathe or planer, and the after-services, of the 
surface plate and straight edge, guided by human sliill, 
were necessary to secure a good job. On the planer, espe- 
cially, the requirement of exact threaded screws was 
noticed. It is difficult on the best of planers to plane a 
piece with two really parallel surfaces, if those surfaces are 
wide enough to be tested by straight edges and end measure 
pieces combined ; the elevating screws at each end of the 
head rarely agree. Possibly this lack of absolute uniform- 
ity in the two screws at each side of the crosshead is the 
reason why the planer cannot be made to do work both 
ways with roughing and finishing cut, the two ends of the 
crosshead on both sides of the planer not working together. 
If the production of exact screws can aid in this improve- 
ment, and add at least thirty-three per cent to the profitable 
work of the planer, .it will be a point of much value gained. 
That this improvement in the exactness of machine tools of 
precision is possible, and that it can be accomplished by 
present practical means, is indicated by the fact that several 
of our best known tool builders are availing themselves of 
the advantages of the new system. 



DECISIONS RELATING TO PATENTS. 

BEFORE THE COMMISSIONER OP PATENTS. 
EX-PAETE MARSHAL],. 

Butterworth, Commissioner: 

Appeal from the Examiners-in-Chief. 

Considered as a generic term, a combination may be de- 
fined to be a co-ordination of individual functions, so as to 
constitute a common function. Co-ordination necessarily 
implies some modification of the individual function of each 
part as it existed prior to the combination. 

To be patentable a combination must conform to the re- 
quirements of the definition given above, and must also con- 
tain two other elements — namely, novelty and utility. 

A shoe containing the ordinary front lacing and the com- 
mon elastic web in its side presents a mere aggregation of 
old features, and not a patentable combination. 

FBOSFECTS OF THE FATENT BILLS. 

The hostile patent bills that have passed the House and 
other bills now before the Senate have not yet been reached. 
Meantime hundreds of letters and remonstrances against 
the passage of these bills have been sent by individufils 
in air parts of the country, and hundreds more will soon 
be sent forward. If the friends of the patent laws continue 
to pour in their protests for a short time longer, it is be- 
lieved this mischievous legislation may be postponed and at 
last defeated. Nothing has a more powerful influence with 
Senators and Representatives than forcible letters from their 
own townsmen and constituents. We therefore urge upon 
inventors, manufacturers, and all who wish to uphold the 
industries of the nation to write directly to Senators, and 
give reasons why ihese bills should be set aside. Legislat- 
ors need to understand the views and feelings of the people 
they represent, and then they will speak and act accordingly. 

No person should defer his protest in the hope that oth- 
ers will do something or that some combined movement will 
take place. Let each individual promptly organize himself 
into an association of one, and send forward his arguments, 
resolves, and letters, without hesitation or delay. 

For the convenience of readers we here repeat the num- 
bers and general nature of some of the bills now before the 
Senate. 

House bill 3,925, introduced by Hon. Mr. Calkins, of In- 
diana, provides substantially that if the inventor or owner o f 
!i patent shall dare to attempt to sustain his rights by bring- 
ing a suit against infringers, he shall recover no co.«ta, and 
shall pay to the infringer's lawyer a counsel fee of $50. 
This bill was passed in the House of Representatives by an 
enormous majority, on January 21, and is now before the 
Senate for concurrence. The members who voted for it ap- 
parently regard it as a very upright proceeding to encourage 
the inventor to reveal his invention by passing laws to give 
him a patent, and then passing other laws to deprive him of 
the benefit of said patent. This is the way Congress exem- 
plifies integrity and fair dealing before the peojjle. 

House bill 3,934, introduced by Mr. Vance of N. C, pro- 
vides substantially that any person may use any patented 
article he pleases without liability, but shall become liable 
after receiving notice that a patent exists; and may then re- 
quire the patentee to give him the use of the patent for a 
royalty to be named by the courts, thus robbing the patentee 
in the first instance and then depriving him of the control of 
his patent. This bill was passed by the House, January 22, 
1884, by a vote of 114 ayes to. 6 noes. 

The texts of the foregoing bills will be found on page 73 
of the Scientific American for Feb. 2. 

House bill 3,617, introduced by Mr. Anderson, of Kansas, 
reduces the lifetime of a patent from 17 years to 5 years. 
Not yet passed, but perhaps soon will be by a great majority, 
as there is no member in the House who has so far ventured 
to say a word in protest or speak in favor of inventors or 
the present patent system. 

In the Senate the bill introduced b}' Mr. Voorhees, of In- 
diana (S. 1,558), provides in effect that all patents shall be 
free to the public. This bill caps the climax; it has not yet 
passed; but soon will be if the members of the Senate share 
in the views of the House majority. 

The following is the text of Senator Voorhees' bill: 

S. 1,558. "Be it enacted, etc. — That it shall be a valid 



defense to any action for an infringement of any patent, or 
any suit or proceeding to enjoin any person from the use of 
a patented article, that the defendant therein, or his assign- 
or, purchased the patented article for uee or consumption, 
and not for sale or exchange, in good faith and in the usual 
course of trade, without notice that the same was covered 
by a patent, or without notice that the seller had no right to 
sell such article; and in all such cases notice received after 
such purchase shall not have the effect to impair in any way 
the light of such purchaser as absolute owner." 

The following are the names of members of the Senate 
and the States they represent: 



ALABAMA. 

JamesL. Pugh Eufaula. 

John T. Morgan Selma. 

AKKANSAS. 

James D. Walker Fayettevil le. 

Augustus H. Garland.. Little Rock. 

CALIFORNIA. 

James '?. Farley Jackson. 

Jolin F. Miller S.Franclsco. 

COLOHADO. 

Nathaniel P. Hill Denver. 

Thomas M. Bowen . . . Del Norte. 

CONNECTICUT. 

Orville H. Piatt Meriden. 

Joseph R. Hawley Hartford. 

DELAWARE. 

Thos. Francis Bayard. Wilmington. 
Eli Saulsbiiry Dover. 

FLORIDA. 

Wilkinson Call Jacksonville 

Charles W. Jones Pensacola. 

GEOROIA. 

Joseph E. Brown,. Atlanta. 

Alfred H. Colquitt Atlanta. 

ILLINOIS. 

John A. Logan Chicago. 

Shelby M. Callom Springfield, 

INDIANA. 

Daniel W. Voorhees... Terre Haute. 
Benjamin Harrison, .Indianapolis 

IOWA. 

WilliamB. Allison Dubuque. 

James F. Wilson Fairfield. 

KANSAS. 

John J. Ingalts Atchison. 

Preston B. Plumb Emporia. 

KENTUCKT. 

John S, Williams Mt. Sterling 

James B. Beck Lexington. 

LOUISIANA. 

Benjamin F.Jonas N, Orleans. 

Randall L. Gibson N. Orleans. 

MAINE. 

Eugene Hale Ellsworth, 

William P. Frye Lewiston. 

MARYLAND. 

James B. Groome Elkton. 

Arthur P. Gorman Laurel. 

MASSACHUSETTS. 

Henry L Dawes Pittsfield. 

George F. Hoar Worcester. 

MICHIGAN. 

Omar D . Conger Port Huron . 

'Phomas W. Palmer.. Detroit. 

MINNESOTA. 

Sam'l J.R.MeMillaii.,St. Paul. 
Dwight M. Sabin Stillwater. 



MISSISSIPPI. 

James Z, George Jackson, 

Lucius Q. C. Lamar. ..Oxford. 

MISSOURI. 

George G. Vest ... . . .Kansas City. 

Francis M. Cockrell . , Warrensburg. 

NEBRASKA. 

Charles H.Van Wyck.Neb'ka City. 
Charles F.Manderson .Omaha. 

NEVADA. 

John P. Jones Gold Hill. 

James G. Fair Virginia City. 

NEW HAMPSHIRE. 

Henry W. Blair Plymouth. 

Austin F. Pike Franklin. 

NEW JERSEY. 

William J. Sewell Camden. 

John E. McPherson . .Jersey City. 

NEW YORK. 

ElbridgeG Lapham.Canandaig'a. 
Warner Miller .... Herkimer. 

NORTH CAROLINA. 

Zebulon B. Vance Charlotte. 

Matt W. Ransom Weldon. 

OHIO. 

George H, Pendleton. Cincinnati. 
John Sherman Mansfield. 

OREGON. 

James H. Slater Le Grande. 

Joseph N. Dolph Portland. 

PENNSYLVANIA. 

J. Donald Cameron.. Harrisburg. 
John I. Mitchell Welleboro. 

RHODE ISLAND. 

Nelson W. Aldrich , , , Providence. 
Henry B. Anthony... Providence. 

SOUTH CABOLINA. 

Wade Hampton Columbia. 

Matthew C. Bmler.... Edgefield. 

TENNESSEE. 

Howell E. Jackson . . .Jackson. 
Isham G. Harris Memphis. 

TEXAS. 

Sam Bell Maxey Paris. 

Richard Coke Waco. 

VERMONT. 

Justin S. Morrill StrafEord. 

George F. Edmunds. .Burlington. 

VIRGINIA. 

William Malione Petersburg. 

H H.Riddlebcrger.... Woodstock, 

WEST VIRGINIA. 

Johnson N. Camden Parkersb'g. 

John E. Kenna Kanawha. 

WISCONSIN. 

Angus Cameron La Crosse. 

Philetus Sawyer Oshkosh. 



FATENTS AND FOLITICS. 

It ia estimated that between 30,000 and 40,000 citizens of 
the State of New York have received patents for their inven- 
tions which remain unexpired. Nearly every manufacturer 
in the State is an owner, or is interested in or works under 
some patent. It is probable that at least 100,000 voters in 
New York State are directly connected with industries that 
will be greatly damaged if these bad patent laws are passed. 
The majority that carries the State in the approaching elec- 
tion will not probably be very large. Which of the two great 
parties will sweep the State? 

Certainly it will not be the party whose senators and repre- 
sentatives in Congress iU'e doing all they can to destroy the 
interests of their constituents at home. What is true of New 
York is Irue of several other States. The inventors and 
manufacturers of the country will have power enough in 
the coming elections to determine upon which side the vic- 
tory shall rest; and that power is likely to be exercised. A 
little ingenuiiy, a little determined and united effort, will do 
the business. 

i* < « > •■ 

THE TBIFLE THEBUIC MOTOB. 

A very neat example of the bisulphide of carbon engine 
has lately been brought to this city for private exhibition to 
capitalists and others who may wish to purchase shares 
therein. It is styled the "Triple Thermic Motor." The 
engine is located at No. 651 West 45th St. The motor 
consists of a steam boiler, a bisulphide of carbon vessel, an 
ordinary steam engine, a surface condenser, and pumps. 
The steam from the boiler warms the bisulphide of carbon 
and converts it into vapor which drives the ec ^ine ; the 
exhaust vapor then passes through the condenser, where it 
is liquefied and is returned by pump to its vessel to be re- 
heated, and go the rounds again. 

Greater care seems to have been taken in this machine to 
prevent loss of energy than was shown in some of the for- 
mer bisulphide of carbon engines. For example, in this new 
motor the pipes, engine cylinder, piston rod, etc., are careful- 
ly jacketed, and every precaution taken to prevent the loss 



of heat or escape of the vapor; the latter precaution is rather 
necessary, as it yields an odor of the decayed egg class. 

The mechanical execution of the engine and its parts is 
very creditable to the parties concerned, since its perform- 
ances are nearly if not quite equal to those of a first class 
steam engine of the same horse power. 

The engine is believed to yield thirty horse power, being 
about the same as would be obtained from a good steam 
engine and ordinary boiler of same sizes. 

The engine is made under the patents of Mr. Thomas Col- 
well, of Chicago, III. One of his many patent claims is sub- 
stantially as follows: "A motor for operating machinery, con- 
sisting of bisulphide of carbon, water, and plumbago." The 
addition of water and plumbago seems to be a new feature 
in this class of engines. 

Some very exaggerated reports have been published in re- 
gard to the performances of this motor. For example, it has 
been stated that the steam from the boiler only had a value 
of fifteen horsepower, while the engine yielded sixty-five 
horse power, the gain of power being due to the bisulphide 
of carbon. Such absurd statements savor of stock jobbing, 
and their circulation is to be regretted; probably they are 
not put forth by any one directly connected wilh the com- 
pany. 

Those who care to look into the theory of the bisulphide 
of carbon and analogous motors will find the subject discuss- 
ed in the back volumes of the Scientific American. The 
following is from an article in our paper of Sept, 28, 1872, 
when the Ellis binary engine was under trial and discussion: 

"Could an absolutely perfect binary vapor engine be con- 
structed, its performance would exhibit precisely the same 
economy of fuel as would a perfect steam engine working 
between tlie same limits of temperature. There is, there- 
fore, no purely scientific reason for anticipating economical 
advantage from this form of prime mover. 

"There are, however, some practical considerations which 
would at least make it appear possible that the introdue- 
tion of this form of engine may ultimately occur as a con- 
sequence of a superiority in economy over even the best of 
modern engines. It is evident that a wasteful steam engine 
may be converted into an economical binary engine, in which 
a large amount of the heat, formerly wasted, may be suc- 
cessfully utilized ; and, in all non-condensing steam eiigine.e, 
some considerable proportion of the heat of the exhaust 
steam may be saved by such a change. Could the addi- 
tional engine be constructed and operated at a moderate ex- 
pense, it seems very certain that the binary plan would, in 
very many cases, be certainly advisable. Even with the 
best of condensing steam engines, it is by no means certain 
that the heat abstracted in the condenser might not be more 
economically removed and made useful by a fiuid whose 
vapor has a higher tension than that of water at the same 
temperature." 

^ < « > » 

Progress of Soap Fat Butter. 

A committee of the Senate of the State of New York has 
been engaged lately in the investigation of the bogus butter 
business, with a view to ascertain its nature, extent, and 
best probable mode of regulation. 

Out of thirty specimens of butter sold by as many re- 
spectable grocers, analysis showed that only ten were com- 
posed of real butter; all the rest were chiefly composed of 
lard. The price charged for th6 soap fat butler was about 
twenty-five cents per pound — the real butter selling for about 
the same. 

Dr. Love, the chemist, testified that he could not distinguish 
the spurious butter from the genuine so as to swear to it, by 
its outward appearance, but he had no doubt of the accuracy 
of his chemical analysis. He said that in the manufacture 
of butterine and oleomargarine no chemical change takes 
place, but simply a mechanical mixture, and that all the 
substances used in the mixture have the same properties 
after the mixture as before, so that the lard, fat, and oils 
used in the bogus butter are no more injurious to health 
in the bogus butter than out of it. He had found no traces 
of nitric acid in his analysis, and would have noticed it if it 
had been present. He was of opinion that impure sub- 
stances could be deodorized, so that they could not be dis- 
tinguished. Even dead animals could be so deodorized, 
but if diseased germs were not destroyed they would prove 
deleterious to.liealth. He knew of nothing in the process 
of manufacture of bogus butter that would be likely to kill 
disease germs. He could not say that he knew of an authen- 
tic case of injury to health by eating the bogus butter. 

LARD CHEESE. 

Mr. Martin gave the committee the results of his explora- 
tions in a manufactory of Neufchatel cheese, at Chester. 
He said that Mr. Durland informed him that one and a 
half pounds of lard mixed with one hundred pounds of skim 
milk was the mixture used. 



Weatlier Signals. 

A Florida correspopdent suggests that the Government 
supply telegraph, railroad, and steamboat companies with 
flags and lanterns suitable to indicate by day or night the 
different features of the weather bulletins, and require their 
display accordingly as the reports are telegraphed over the 
country. We hardly see on what ground the Government 
could insist on the signals being so displayed, although it 
supplies the daily reports to all who care to take ttten. 
One of the trunk railroads has, however, shown the eiatw- 
prise to adopt a system somewhat such as suggested, greatly 
to the satisfaction of the country people along its line. 
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lUFBOVED SNIPE SCOTTBEB. 

The engraving represents a device, recently patented by 
Mr. Charles A. Bryant, of Wakefield, Mass., for scouring 
and cleaning knives, cutlery, and other articles. The hollow 
handle is closed at the bottom, and is provided at its upper 
end with an apertured cap. In the lower end of the handle 
the stem of a wire frame is secured, on the cross piece of 
which a block of cork or rubber is hung. The cleaning or 
polishing powder is held in the hollow handle. A quantity 
of this powder is sprinkled from the cap upon the article to 
be cleaned, and is rubbed on the article by means of the 
block. The handle can be held at any desired angle to the 
blade, thus enabling a greater pressure to be exerted on the 




BRYANT'S lUFBOVED KNIFE SCOUBEB. 

block than when it is held securely on the lower end of the 
handle. All four faces of the block can be used succes- 
sively. 

1^ < « > » 

THE BEMINGTON HOBSE FOWEB FIBE ENGINE. 

The accompanying illustration represents a fire engine 
that com bines the merits of both the hand and steam appara- 
tus. It is so planned as to be light and simple in construc- 
tion while permitting great strength in the working parts, 
which are disposed so as to utilize all the power and yet be 
as free from wear as possible. It is mounted on four wheels 
for transportation, and may be drawn by men or horses. It 
is made entirely of metal, with the exception of the levers, 
and weighs about 3,000 pounds. It is a sweep power, the 
driving wheel being placed horizontally on top, and being 
furnished with eight sockets for levers, all of which may 
be used when it is necessary to work by men, and one or two 
when horses are available. 
There are three double acting 
pumps, driven by pinions 
which mesh into teeth on the 
driving wheel, and so ar- 
ranged that their combined 
action produces a continuous 
pressure and even flow 'of 
water. The pump cylinders 
are 5%^ inches in diameter, 
with a stroke of 8 Inches, 
and have a capacity of 200 
gallons per minute. The 
horses travel in a convenient 
circle, at the ordinary walk 
of a work team, the draught 
being about the same a.s In 
plowing. All wearing sur- 
faces exposed to the action of 
friction and water are made 
of hardened polished brass, 
so that neglect will not in- 
jure them, and the engine 
will always be ready for in- 
stant use. When in opera- 
tion the engine is held in po- 
sition by iron braces on each 
side, fastened to the ground 
by steel pins. 

When operated by one pair 
of horses, going at a speed 
that can easily be maintained, 
it will force a stream from 

115 to 160 feet horizontally through a % inch nozzle, or two 
streams through J^ inch nozzles nearly the same distance. 
The engine can be worked by men in an alleyway six feet 
wide, as a motion of two or three feet forward and backward 
will force a stream through the hose nearly as well as a 
continuous motion. 

The engine is especially designed for suburbs of cities, 
towns, factories, and isolated residences, and is successfully 
used for pumping out pits and mines and elevating water. 

Further particulars can be obtained by addressing the 
manufacturers, the Remington Agricultural Company, of 
Ilion, N. Y., or 118 Chambers Street, New York city. 
< > ■ > fc 

Cold rain water and soap will remove machine grease 
from washing fabrics. 



New York Department of Pnbllc Works. 

The repoit of the commissioner of this department for 
1883 has just been issued. The rainfall in the Croton water- 
shed was 42]*if(j inches, which is 4^ inches less than the 
average for the past ten years. There are now more than 
547 miles of pipes, 5,743 stop cocks, and 7,153 tire hydrants 
in the distributing system. Out of 35,301 inspections made 
last year, there were reported 1,770 cases of leaks from de- 
fective plumbing, and 1,614 places where water was wasted 
betweeu midnight and six o'clock in the morning, at the 
rate of from one to five gallons per minute. During the 
year 2,195 meters were placed, making a total of 9,013 in use. 

The present area of paved streets south of Harlem River 
is 7,457,800 square yards, and their length is 357iyj. miles. 
The present extent of underground structures in the streets 
south of Harlem River is as follows: Water pipes, 547 
miles; sewers, 398 miles; gas pipes, 857 miles; steampipes, 
16 miles; electric wires, 17 miles; telegraph wires, S^^^ 
miles; pneumatic tubes, J^ of a mile, making a total of 
1,839 miles. At the close of the year there were 34,413 gas 
laitips and 138 electric lights in use in the streets and parks 
of the city. The total revenue collected by the department 
was $3,039,335.74, of which $1,869,518.96 was from Croton 
water rents and permits. 



Gable Railroads In Neiv Ifork, 

It has been decided by the commission appointed to em- 
ploy the system of cable propulsion to surface railroads in 
New York city. The Herald prints an interview with 
General Viele, who examined the system in use in Chicago, 
and he expressed himself as satisfied with its practicability, 
stating that there were no defects, either apparent or real, 
to be discovered in the service. 

A correspondent of the same paper, however, expresses a 
doubt whether the system as used in Chicago would be 
equally efficient in New York, and in view of the import- 
ance of the question, his views demand consideration. His 
first objection is raised against the speed of the cable, which 
cannot be graduated to necessary conditions of street traffic, 
but must move at the speed established by the machinery at 
the source of power. In case of delay no lost time can be 
made up by the leading car, since all travel at the same 
speed; hence, in streets given over to other trafiic which 
might cause delay, rapid transit is out of the question. Be- 
sides this, the movement being entirely dependent upon one 
source of power— the traveling cable— any mishap or 
derangement would cause the entire suspension of traffic. 

Objection is also raised to the trouble occasioned by 
curves and switches, which up to the present time has not 
lieen entirely obviated even in Chicago. The construction 
of the roadbed and cableway also deserves notice. In the 
Chicago system a trench has been dug about four feet deep 
and nearly as wide at the top, which is continuous between 
each pair of rails or tracks, the inner surface laid in broken 
stone and cement, in which are placed the iron yokes. 



lUFBOVES LOCK AND LATCH. 

The engravings represent an invention recently patented 
by Mr. H. H. Freeman, of Milton, Ontario, Canada. The 
spindle, A, is hollow, circular in form, and has a flange, B, 
which rests against the face of the door when the spindle Is 
passed into the bore, in which it tits loosely for axial rotation. 
The outer end of the spindle is apertured to leave the annular 
shoulder, F, against which the loose revolving key plate, G, 
may rest. The casing, H, is made in two parts — shown in 
Figs. 3 and 3 — and may be provided with any suitable num- 
ber and form of wards for the flat key. 

In one end of the casing, arranged diametrically opposite 
each other, are two notches, one of which is deeper than tlie 
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TEE REMmOTOIf HORSE POWER FIRE ENGINE. 



frames, and wheels upon which the rope moves. This per- 
manent trench — it is, in fact, an auxiliary sewer — has man- 
holes at frequent intervals, and must be accessible at all 
times for purposes of inspection, lubrication, and repair of 
rope and supports, and is always open by its slotway to the 
surface. This arrangement is possible on a street as wide 
as State Street. Chicago, which is very wide, but it is im- 
possible with the complicated underground conditions of 
the narrow streets of New York. During its construction 
it obstructs the street seriously, and permanently occupies 
space needed for other important uses. 

That there is still room for many improvements, the above 
amply shows, and the adoption in any city of a system 
which does not provide for all contingencies and smooth 
working, would be a costly and unsuccessful undertaking. 



other. On the side edges of the two parts are formed lugs 
and notches for the purpose of keeping the wards and end 
notches in proper relative position with each other when 
the casing is slipped into the spindle, A. The casing is 
held to the spindle by a screw. The bar, I, is formed with 
a head slotted to receive the end of the key, and also has a 
projecting pin, J, to engage the end notches of the casing, 
and a bit, L, at the inner end. The bit has side shoulders 
for engaging notches, formed in the hub, O, which extend 
through the hub to allow the bit to pass through in adjust- 
ing the lock to the door. A spring on the bar, I, acts against 
the head of th^ bar and slipulders on the casing, to .throw 
the bar out in order to keep the pin, J, and bit, L, engaged 
with their respective notches; when the pin is in the deep 
notch the bit will engage with the notch in the hub, but 
when the pin is in. the shallow notch the bit will be uisen- 
The knob, Q, spindle, casing, and bar turn together 
axlally. The inside knob is 
fixed to the hub by a screw 
so that the door may always 
be unlocked from the inside. 
As shown in Fig. 1, the stud, 
J, rests in the deep notch of 
the casing, and the bit, L, is 
engaged with the hub, so 
that the latch bolt may be 
thrown to open the door by 
turning the knob, Q. To 
disconnect the hub from the 
knob, Q, from the inside the 
bit, L, is drawn out until the 
stud, J, is free from the cas- 
ing, which is then turned one- 
half a revolution, and the stud 
allowed to drop into the shal- 
low notch. The hub cannot 
then be moved, as the bit, L, 
is free from the knob. 

•*» ♦ ««■ 

Imitation Crystallized 

Tin Plates. 
" To produce a fine imita- 
tion of crystallization," writes 
M. F. Carpenter, to the Ar- 
tisan, of Chicago, "place a 
sheet of tin plate upon a 
smooth, level surface ; sprin- 
kle tartaric acid over thesheet, 
and with a clean cotton cloth 
wet in clean water rub long 
enough to cause the moisture "from the cloth to adhere to 
the plate; immediately drop muriatic acid, which has been 
diluted with one-third water, over the plate, watching it 
carefully ; as soon as the crystals have formed to a proper 
shade, wash off with clean water. The work can dry in the 
shade, without heating, and can be stained or varnished to 
please the taste. Avoid inhaling the fumes while using the 
acids. The above plate made up into ware and placed side 
by side with the genuine crystallized work will sell fifty per 
cent faster. At least I find that the case in my shop." 



-*-•-*- 



AsTOBiA, Oregon, has 7,000 population in the fishing 
season, and 4,000 the rest of the year. She has a dozen 
canning establishments. 
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THE ELECTBIC DIADEMS OF THE NEW BALLET 
" LA FARANDOLE." 

The light is produced by an incandescent electric light of 
very small. dimensions and of feeble resistance. The lamp 
is supplied by two chloride of silver piles which each cory- 
phee carries with her in a scent box attached to her belt. 

Fig. 1 shows the apparatus in very much reduced size. 
When the danseuses are dressed, they come, forty-eight at a 
time, into a large hall, in which extend long tables upon 
which lie the various apparatus 
inclosed in boxes, each bearing 
the name of a danseuse. Each 
of the latter then fastens around 
her waist the belt of silvered 
metal, containing the two piles 
inclosed in perfume boxes (Fig. 
1), and places her diadem upon 
her head, while an assistant at- 
taches to the middle of her 
tresses the conducting wires that 
connect the piles mounted in 
tension with the incandescent 
lamp. 

This done, the coryphees arc 
assisted by a maid in adjusting 
around their waists a muslin 
scarf that nearly hides the appa- 
ratus. The incandescent lamp 
in the diadem is mounted in 
front of a metal star covered 
with green stones that imitate 
emeralds and form a reflector. 
To the belt there is fixed, at Ihe 
side of the piles, a small com- 
mutator that permits the covy- 
phee to close or open the circuit 
in order to light or extinguish 
her lamp at will. This commu- 
tator is very simple, and con- 
sists of a small cylinder of the 

size of a lead pencil, that is pushed into or drawn from a 
sheath in which it slides with slight friction. 

The pile, which is the invention or Mr. Scrivanow, is 
shown in Fig. 2. It is held in a gutta percha trough. The 
two electrodes consist of a strip of silver covered with 
chloride of the same metal and inclosed in a bag made of 
parchment paper. The bag is surrounded by a strip of zinc 
bent double, and from which it is insulated by a piece of 
perforated gutta-percha. The section of the pile represented 
to the right of the figure shows its arrangement. The zinc 
is figured at Zn, and the bag of chloride of silver at AgCl. 
The exciting liquid is an alkaline solution formed of very 
dilute potassa. The gutta-percha trough, with the elec- 
trodes passing out to the right and left, is hermetically 
closed by a plate of gutta-percha in which theie is an aper- 
ture for the introduction and renewal of the liquid. This 
aperture is closed by a cork. In the engraving these pieces 



are shown separate in order to make the details and ar- 
rangement better understood. 

Such is the ingenious system of electric lighting adopted 
by the management of the opera. The only objection that 
we can make to it is that.it is wanting in luminous in- 
tensity ; but, as each pile weighs but ninety grammes, it 
would be possible to use three instead of two, and thus ob- 
tain a much more remarkable effect. However this may be, 
there is reason for congratulating the organizers or the care 




Fig. 1.-ELECTBIC DIADEU AND BELT USED IN THE 
BALLET OF THE FABANDOLE IN FABIS. 



Fig. 8.- 



that they have taken in this happy application. No so im- 
portant experiment as this has hitherto been made upon a 
French stage in lighting a ballet electrically. The appara- 
tus is light and portable, and may find an application in this 
winter's cotillons. — La, Nature. 

i» < « > »■ 

DUJOUB AND BIANCHI'S SINGLE AXLE WINDLASS. 
Upon comparing our present mechanisms for hoisting 
with those that were formerly used, we find that the im- 
provements that have been introduced into these apparatus 
are not numerous, despite the powerful devices that are 
brought into play in our time for the construction of me- 
chanical pieces. For example, the windlasses in block and 
pulley 10 ton cranes have at least four axles and a dozen 
gearings (some of them 13 ra. in diameter), while in the 
most remote times there was a differential wheel and axle 
that permitted of quite large loads being raised. It is true 



that we now have two speeds for the hoisting of loads, but 
this advantage is obtained at the expense of simplicity and 
convenience without avoiding the dangers that are run by 
the men who operate the apparatus. 

The conditions that should be satisfied in the mechanism 
of a windlass may be formulated thus: (1) There should be 
as few mechanical parts as possible, and few points of con- 
tact with the frame; and (3) the arrangement should be such 
that stresses exceeding the maximum charge shall be avoid- 
ed, and that the men who ope- 
rate the apparatus be protected 
from accident. 

After an attentive study of 
this question, Messrs. Dujour 
and Bianchi have found a very 
ingenious solution of it by the 
invention of a single axle mech- 
anism with automatic brake, 
with an automatic limiter of the 
load, and in which there is no 
reversal of the winch. 

Figs. 1, 3, and 3 of the annex- 
ed engraving show the arrange- 
ment for a 10 ton crane. 

The new mechanism consists 
essentially of an axle, O, upon 
which are keyed a pinion, a, and 
two winches at an angle of 180°. 
Then of three drums, c, d,f, and 
a ratchet, g, which levolve by 
slight friction around this same 
axis, and, finally, of a sleeve, m, 
that is capable of moving a fric- 
tion disk; n, longitudinally along 
a hollow cone in one of the sup- 
ports of the shaft. 

When the rotation of O is posi- 
tive, that is to say, when its 
effect is to lift the load when 
the winches are turned in the 
direction shown by the arrow, the tooth, m (which is bev- 
eled), carries along the sleeve, n, to the i ight and keeps it 
away from the support of the axle. On the contrary, when 
the axle revolves in the opposite direction the helicoidal sur- 
face, 1), thrusts the disk, n, toward the left and puts it in 
contact with the grooving in the frame. The friction of 
the cones then acts in such a way as lo stop the revolution 
of the axle. This arrangement may, moreover, be replaced 
by plane or penetrating surfaces, and even by a ratchet held 
by means of a click, in the running of the winches in a wrong 
direction. 

Upon examining the engravings it will be seen that the 
drum, d, carries three axles, o', upon each of which are 
keyed two wheels, e and 6, one of which gears with the 
wheel, /, fixed to the ratchet, g, and the other with the 
pinion, a, and the wheel, e. The object of these three identi- 
cal systems is to distribute the pressure over three gearings 



BATTEBY USED WITH THE ELECTBIC 
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whose dimeusious are small, and upon tUree points of the 
circumference of the drums, e, d, and /, in such a way as 
to diminish the friction upon the axle, O. This apparatus 
is also provided with three friction bands that arc actuated 
alternately by a single weight, or by two distinct ones, and 
capable of successively rendering immovable one or the other 
of the drums, e and d, during the raising of a load. 

Herein consists the essential feature of this mechanism. 
In fact, if the drum, e, is rendered immovable, the annexed 
diagram shows that, upon revolving the pinion, A, a dis- 
tance, X, the wheel, B, will make an entire revolution around 
the center, b, and this will carry along in its motion the 
gearing, E, whose point, «, will move in a direction contrary 
to ic by a distance equal to 

e b di — di 

— X « = X X. 

i a 'Ml 

Since the wheel, F, gears with the pinion, B, it will re- 
volve this same distance around the axle, 0, and carry 
along the ratchet, g, with which it is connected by a toothed 
gearing. 

It suffices, then, to reduce at will the difference between 
the diameters of the two wheels, B and E, in order to in- 
crease the ratio of the pinion. A, to the ratchet, g. Upon 
making E=B, the wheel, A, would not revolve, that is to say, 
the ratio would be infinite. Finally, with E < B it would 
revolve in the same direction as the axle, O. 

In designating the diameter of the circle traversed by the 
winches by D, and that of the ratchet, g by S, the ratio of the 
chain's velocities to the winches is given by the following 
expression, when the drum, e, is immovable and d is free: 

d di — di S 

V V , 

D 3rfi d -\- <ii + <i'' 

On another hand, on making the drum, d, immovable, it 

will be at once seen that the motion, x, of the pinion, a, will 

be transmitted to the wheel,/, whose revolution corresponds 

to 

di 

— X.X. 
d. 

In this case the ratio of the chain's velocities is only 

d di S 

— X — X . 

D di d -\- di + di 

On comparing the two above expressions, we obtain the 
following ratio: 



Mi 



= 0-50 



(- s- 



Now, for a 10 ton crane (5 tons upon the chain) this ratio 
is: 

0-50(l— Jf) = 0-0684. 

Thus, in rendering the drum, d, immovable we give each 
chain a velocity of 1: 0'0684 = 146 times greater than on 
locking the brake of the gearing, c. 

Moreover, in case of e < J, instead of e > 6, the wheel, /, 
will revolve in! the opposite direction, as we have seen above. 
Consequently, a mechanism arranged in this way would pos- 
sess at the same time two velocities having alternating mo- 
tions, and might be applied to planing machines as well as 
to parallel latlies. 

In order to obtain great velocity and an opposite direc- 
tion of rotation, we should act upon the disk, d, while small 
velocity and a direct motion would be obtained in keying 
the drum, c. 

Figs. 5 and 6 of the accompanying engraving represent 
the apparatus devised by Messrs. Dujour and Bianchi for 
automatically limiting the maximum load to be suspended 
from the crane. It consists of a cylinder, C, bolted to the 
crane post, and provided with a piston, P, whose rod, O, is 
fixed to the extremity of the chain. This cylinder is filled 
with a liquid that is not much affected by changes of tem- 
perature (water mixed with alcohol or glycerine). When 
the piston moves upward the liquid in the upper part passes 
out through the apertures, t, by raising the rubber linings, 
■ p; but, in the down stroke, the water can return to the top 
of the piston only by following the channels, Ci and Ci, and 
by moving the valve, v, which is held upon its seat by a 
spring, r. 

The piston, P, then, does not descend as long as the rod, 
O, is supporting a pressure less than that of the regulating 
spring. The tension of the latter is varied, as need be, by 
means of a screw, B, whose entrance is limited by a ferrule, 
V. These parts may also be covered by a safety nut. 

Upon examining Fig. 4, it will be seen that the down 
stroke of the piston and the mechanism of transmission 
(consisting of a sleeve, m, and a rod and two angle bars) act 
upon one of the two brake levers, corresponding to the 
drums, c and d, in order to render the windlass immovable. 
This arrangement is preferable to a throwing out of gear, 
since the danger of a fall of the load due to too sudden a 
stoppage of its descent may thus be avoided. 

The "limiter'' also satisfies one condition essential to 
security by automatically rendering the windlass immovable 
when the breakage of any part occurs. 

After being pushed down by a load greater than that of 
the regulation, the piston, P, is put back in place by raising 
the lever of the brake with which its rod is connected. The 
effect of this maneuver is to disengage the windlass. It 
is evident that the rod of this pislon must be put in com- 
munication with the brake of the drum, d, whose revolution 
corresponds to the greatest power of the crane. 

la sum, this windlass possesses but one axle, and is of 



modest dimensions for all powers. It is provided with an 
automatic gearing which prevents the winches from turning 
back during the descent of the load; with a brake that is 
continuously actuated by a weight, and that stops the load 
automatically, either on lifting, when the winches are left 
free, or on lowering, if the lever of the brake happens to be 
freed; and, lastly, with an apparatus for throwing the axle 
of the winches into gear when the weight to be lifted is too 
great for the crane. 

We must also add to the interesting peculiarities of this 
mechanism the two ratios of the winches' velocity, and their 
change, which latter is effected without stopping the motion 
of the windlass. In cranes of small power this double velo- 
city may be dispensed with without inconvenience, and the 
mechanism simplified, while its advantages are at the same 
time preserved. For example, the ratchet, g, being direct- 
ly in gear with the drum, d, we may suppress the gearings, 
«and/, and preserve only one brake for rendering the drum, 
e, immovable. 

In this case the ratio of the speeds is given by the follow- 
ing expression : 

d S 

-XKX • 

D d+di 

Figs. 7 and 8 represent a windlass in which the drum, d, 
is rendered immovable, while the ratchet, g, is fixed to the 
wheel, c. The ratio of the velocities we write thus: 
d S 

— X . 

D 2di -\- d 

The gearings employed in both systems present no danger 
for the men who operate them, since they are entirely in- 
closed in a drum belonging to the very parts of the wind- 
lass. 

Moreover, their arrangement is applicable to all hoisting 
apparatus, and, in general, to the mechanism of lathes and 
machine tools in whiclf are utilized one or several trains of 
gearings either for increasing the force and diminishing 
the velocity, or for having an alternating motion with 
change of running. — Bevue Industrielle. 

■ < < » > > — - 

Beer Soured by Tbnnder. 

It has long been a matter of common observation that 
beer, milk, and other substances liable to decomposition, un- 
dergo rapid and adverse fermentative changes during thun- 
dery weather, and '' turned sour by thunder " is the generally 
accepted explanation of much beer going to the bad. It has 
been somewhat difficult to reconcile the modern theory of 
fermentation by germs with the well-recognized phenomena 
attending thunder storms, and the changes which then take 
place are more consistent with Liebig's cataclytic theory, 
who attributed fermentation to molecular instability — ^^" the 
ferment propagating to surrounding molecular groups the 
overthrow of its own tottering combinations." According 
to a papei' " Onthe Effect of Heat on the Atmospheric Dust," 
recently read by Mr. Aitken before the Royal Society of 
Edinburgh, the author showed that a disturbed electrical 
condition of the atmosphere greatly favored the deposition 
of dust; and he suggested that this might be the explana 
tion of the common belief that beer and milk readily turn 
sour in thundery weather, the electrical conditions leading 
tr the deposition of a greater number of bacteria in a given 
time. This explanation would apply to beer exposed to the 
iiir in open vessels, but scarcely to beer in casks, which is 
practically protected from the atmosphere; and we know 
that the beer in casks often turns sour within a few hours of 
a thunder-storm. It is possible that the peculiar electrical 
conditions of the atmosphere preceding and accompanying 
a thunderstorm may galvanize into full vitality the myriads 
of disease ferments which must, under the most favorable 
circumstances, be present in every cask of beer brewed 
under our existing system, or that the vibrations caused by 
the peals of thunder may move a number of these minute 
organisms, which until then were lying dormant and inactive. 
— Brewers' Guardian. 



Tempered Cast Steel. 

We translate from the Deutsche Industne Zeitung the fol- 
lowing in regard to the manufacture and properties of tem- 
pered steel, a new industry that has spread into Westphalia 
and the Rhine provinces from Belgium. This metal is able 
to compete with malleable cast iron on the one hand and 
with cast steel on the other, while for many purposes it is 
superior to either. It is made from old steel and scrap steel, 
which is cut in small pieces and smelted with coke in the 
cupola furnace, and, like ordinary cast iron, run into slightly 
dried sand moulds. The liquid metal is intermediate in 
temperature between cast iron and cast steel, and throws off 
many sparks. The castings are tempered by packing them 
in powdered red hematite ore in boxes made of refractory 
stone and heated in tempering furnaces. The last operation 
imparts to it an extraordinary degree of strength and tena- 
city that renders it superior to ordinary cast steel. 

Its superiority to malleable cast iron is due to the nature 
of the material; although both are decarbureted by temper- 
ing to a certain depth, yet it will take place more rapidly 
and be more perfect in cast steel than in cast iron. The 
articles made from the former are much stronger than those 
from the latter, because the unaltered core in the one case is 
of steel and in the other of cast iron. 

The greatest advantage possessed by tempered cast steel 
over both malleable cast iron and cast steel is its cheapness. 
The price of old steel and of scrap is comparatively low, and 
the consumption of coke for melting it in a cupola furnace is 



not niuch higher than for smelting cast iron, while the crude 
materials employed for steel castings as well as for malleable 
cast iron are much more expensive and the consumption of 
fuel is much higher, independently of the cost of crucibles 
and of cast iron tempering boxes. Tempered cast steel to- 
day costs about one-half as much as malleable cast iron. 

It must, however, be admitted that this tempered steel is 
frequently not as free from pores as malleable cast iron, and 
this might be expected. Recently considerable progress has 
been made in overcoming this difficulty, and in most cases a 
few individual pores do not damage the castings. 

The tempered cast steel finds extended use for the manu- 
facture of wheels of mine cars in Westphalia and Belgium 
coal mines; also for ore, coke, and slag wagons. 

Tempered steel also can be employed with advantage for 
all articles that can be cast more cheaply than wrought, and 
require great strength and the power of resisting jar and 
concussion as well as sudden changes of temperature. The 
pipes through which melted slag from blast furnaces flows, if 
made of tempered steel, can be thrown into cold water 
without injury. 

The manufacture of tempered steel offers no special diffi- 
culty, and any foundry can make it with a small outlay for 
cupola and tempering furnaces. 



manufacture of Cannon. 

The Secretary of State has received from Consul Potter, at 
Crefeld, Germany, a report on Krupp's steel ordnance works 
at Essen, from which the following extracts are taken: 

The forging process requires vast arrangements on ac- 
count of the immense weight of the pieces which are to be 
handled, one of which sometimes weighs more than 60 tons. 
The steam hammer now in use for this purpose weighs 50 
tons and has a'stroke of 10 feet. Another hammer is now 
being constructed of much greater efficiency, weighing 
about 150 tons, which will cost over 10,000,000 marks 
($3,500,000). 

Mountain guns are finished in two months after work on 
them is begun, while two years are required to rhanufac- 
ture a 16 inch gun of 35 calibers length. This apparently 
long time is made necessary by reason of the large surfaces 
that have to be worked over on a steel cannon of this de- 
scription 55 feet long and weighing 121 tons. Mr. Krupp's 
is the largest gun foundry in the world, being much more 
extensive and complete than the Government establisliment 
of England at Woolwich. It is able to complete each year 
from 3,000 to 4,000 field and mountain guns, 500 siege, fort- 
ress, naval, and coast guns, of light caliber, and 100 heavy 
naval and coast guns. 

Mr. Krupp is now engaged in constructing, upon the same 
principle as the gun above mentioned, 40 centimeter (16 
inch) guns, of 35 calibers length, weighing 131 tons, for the 
Italian Government. Ten guns of this latter description 
have been ordered, .it is said, at a cost of 894,000 f. each, for 
the purpose of coast defense. Particulars regarding weight 
and measure of these guns are not yet made public, but it is 
ascertained that they will send a projectile weighing con- 
siderably more than a ton through any armor which a ship 
can carry and float in an ordinary sea. There are some inter- 
esting particulars regarding the power of these guns which 
I am not yet permitted to make public. It is also stated 
that the Chinese Government has ordered guns for coast de- 
fense and naval purposes of similar dimensions and power, 
which are in process of construction at this time by Mr. 
Krupp, who has already furnished that Government with 
425 cannon of less weight, and since June last has been en- 
gaged on a contract for 450 more of his powerful steel guns. 

We would add to this that after seven years of idleness 
the larger furnace of the South Boston Iron Works was 
lighted up on March 1, for the casting of a 12 inch rifle 
mortar for the United States Ordnance Department. This 
is to be the first of a lot of five heavy experimental guns 
authorized by the last Congress. The second will be a 10 
inch breech loading rifle. The body is to be of cast iron, 
re-enforced by a wrapping of steel wire. The third is to be a 
12 inch breech loading rifle, entirely of cast iron, and is to 
weigh 57 tons. The fourth is to be like the third, with the 
exception that it is to be lined from the breech with a short 
steel tube, to reach a little beyond the trunnions. The fifth 
is to be a 13 inch breech loading rifle. The body, of cast 
iron, is to be re-enforced by steel rings around the breech and 
to be lined the full length with a steel tube. It is expected 
that these heavy rifles will endure charges of 200 to 300 
pounds of powder, with projectiles weighing 700 pounds, 
giving a velocity sufficient to penetrate 24 inches of iron. 
The works also have contracts with the United States Navy 
Department for 6 and 8 inch steel breech loading rifles for 
the new steel cruisers, and for the conversion of 10 inch 
smooth bore " Rodman " guns into 8 inch muzzle loading 
rifles, for the Witr Department. 



Color Blindness. 

The Pennsylvania, Railroad Company still continues the 
examination of its employes for color blindness and other 
defects. This has been continued for a number of years, 
the men being examined in batches. The general manager 
of the company states that these examinations have resulted 
thus far in ascertaining that about four per cent of those ex- 
amined have proved defective either in hearing, vision, or 
ability to distinguish colors. Nearly 500 men have been so 
unfortunate as not to pass the examination, and were sus- 
pended. 
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"mortality among Flsbe8.'> 

To the Editor of the Scientific American : 

In your paper of February 33 you print an article with 
this title, in wbich you give a series of statements from Mr. 
Cbarles Hallock. His theory and his assertions are suffl- 
ciently correct, but taken as a whole they convey an im- 
pression which is not correct, that is, if he means to imply 
that ice is a chief cause of the mortality, and that is certainly 
the way it reads. 

The causes of death among fishes are many and varied, 
and some of them are quite imperfectly understood. Cold, 
however,is not prominent among these causes, nor the failure 
of aeration in the water from the freezing of its surface. 
They can be frozen perfectly stifE and solid and transported 
to any distance, without, their vitality being destroj'ed, and 
yet the experiment may fail of success if the degree of cold 
is extreme. 

I placed a small gold fish in a saucer of water and set 
him out during a winter night. In the morning tlie con- 
tents of the saucer were one solid cake, which was placed in 
a tub of cold water until it had slowly thawed, and in the 
tub was the little gold fish swimming about as merrily as 
though freezing was the nicest fun in the world. A few 
days later, when the temperature was below zero, I put him 
out again. He froze up so absolutely that the cry.stalline 
lens had become white, as when a fish is put into strong 
alcohol. He was thawed out in the same manner as before, 
but showed no signs of life; the extreme cold had been 
fatal. 

At the same time I had a large gold flsh in a tub of water 
in my barn. The tub was frozen over for weeks, and so 
nearly solid that while a small space directly surrounding 
the flsh remained liquid there was not sufficient fluid in it 
to allow of his floating in his ordinary position, but the ice 
had crowded him down, and he lay on his side. I could see 
through the ice his fins moving now and then, and eventu- 
ally I cut the block around the sides, and poured in water 
so as to float it. The gold fish at once celebrated his release 
by cruising around all parts of the tub below the ice. 

The fact is that, while the water is so cold that the sur- 
face is frozen, the amount of oxygen required by the flsh is 
so small that they can live almost indefinitely, and it has 
never been my experience to find dead fish floating on the 
breaking up of the ice. 

On the contrary, I iiave seen them in great numbers in 
ponds and lakes wherever the water has become heated, 
during a long and hot summer; and that ice, by covering 
the surface of the water, is not a chief cause of mortality is 
manifest from the fact that the most wholesale destruction 
of which we are ever cognizant takes placj in the open 
waters of the ocean or its bays. About four years ago a 
most remarkable and doubtless an extremely valuable fish 
was brought to our knowledge in the explorations of the 
United States Pish Commission, on the borders of the Gulf 
Stream, about the 100 fathom line, south of Martha's Vine- 
yard. It was of a new type altogether, both genus and 
species new; it was named Lopholatilus ehanueleontieeps, the 
fisbermen calling it tile fish. Being in size like cod fish, and 
taking the bait on the trawl lines freely, while its table 
qualities were pronounced excellent, it bade fair to become a 
new product of national importance, perhaps even to rival 
the cod in amount. During the first season it was caught 
in abundance, and great preparations were made for the 
catch of 1882. But in March and April vessels coming 
across and along the Gulf Stream reported passing enormous 
quantities of dead fish of great size, sailing through them 
for many hours in succession. It was soon ascertained that 
these were tile fish; and the matter was deemed of so much 
importance that the Commission dispatched a fishing smack, 
the Josie Reeves, under tlie command of Captain J. W. Col- 
lins, to explore thoroughly the localities where the tile 
fish had been previously found in such abundance. This 
exploration was made in September, 1883, and showed very 
conclusively that the destruction of the species in that lo- 
cality had been absolute or very nearly so. Captain Collins 
says that bis investigation "continued uninterruptedly for 
three days, and 50 miles along the edge of tlie ground 
. . . with not the slightest indication of the presence 
of the tile flsh." 

To what we can attribute such a complete and widely ex- 
tended destruction is not apparent. A storm of very great 
violence had preceded the presence of the dead flsh at the 
surface, and in the absence of any other assignable cause it 
is very natural to attribute to the storm the injury done. 
But this is mere conjecture; other storms oE probably equal 
violence have come and gone, and produced no such effects, 
nor is it easy to see how the surface movements due to the 
action of the wind could destro}"- the fish at the depth of 
100 fathoms. It has'been suggested that the agitation pro- 
duced such an amount of intermingling of the cold water 
below with the warmer currents above as to kill the flsh. 
This is possible, but no more. 

Volcanic eruptions often destroy fish in great numbers, 
but there was no reason to suspect any such action in the 
matter of the LopJiolalilua. 



irtUIzIng Old FllefS. 

Worn-out flies appear to be one of the few discarded arti- 
cles in a machine shop for which no extensive use can be 
found. And yet flies are made of the best of cast steel and 
are in handy form for many purposes. The principal diffi- 
culty in the way of their economic utilization is that it costs 
more to remove the tooth marks and their consequences than 
the value of the resultant steel. It is quite futile to at- 
tempt the reforging of an old file so long as the chisel marks 
are left in ; the steel will be ''rotten." And it is not 
usually enough to barely remove the chisel cuts from sight, 
for Ihe effect of the chisel cuts and hammer blows extends 
below their apparent bottom. It is evident, however, that 
there is a core of clean, useful steel below this corrugated 
surface. 

In a shop recently visited a very inexpensive process of 
removing the toolh marks of old flies was noticed. A belt 
led from a small pulley on the axle of the grindstone to a 
horizontal shaft near the floor, and as far forward as the 
front of the grindstone. This shaft carried a bevel gear that 
engaged with another on an upright shaft at the side of the 
grind.stone frame, on the top of which was a slotted disk 
carrying a stud that could be secured at any point in the 
slot, thus forming a crank of differing radius. To this stud 
was attached a pitman that gave a reciprocating motion to 
a slide that received a flle held at point and tang, the slide 
or its box being kept against the face of the stone by a 
spring. Thus the file was passed back and forth against 
the face of the stone, not only gradually losing its tooth 
corrugations, but keeping the stone razed to an even face. 
No attention was necessary, but an occasional turning of the 
file from one side or edge to another, and its removal and 
replacement by another file. 

These smooth file blanks were then useful for a variety of 
purposes — scrapers for finishing, cutters for boring bars, 
flat reamers, etc. 



It has been decided to furnish the London police with 
whistles, instead of the antiquated rattle. An order for 
7,000 has been given. The whistle is of an improved make, 
and is said to be unusually shrill. 



The Brouardel Gas Lamp. 

Among the high power gas burners used in France, the 
Brouardel system is favorably spoken of. This comprises 
two distinct parts — a special burner in a completely closed 
lantern, and a lighting cock permitting of the ignition of 
the gas at the burner from the outside, the latter being 
applicable to any form of burner. The Brouardel burner 
consists of an Argand, with a circular slit, the body of the 
burner being prolonged downward below the bottom of the 
lantern by a cylindrical tube; so that the air supply is re- 
stricted to this central tube. Above the center of the flame 
is a circular dished plate, sustained by a rod, which has the 
effect of directing the up-rushing current of air sideways 
against the internal surface of Ihe flame. 

The light is described as being of good shape and per- 
fectly steady, showing an economy of about 40 per cent 
in comparison with the ordinary batswing. The lighting 
arrangement consists of a lantern cock with a hollow plug, 
having sideway openings so disposed that when turned at a 
certain angle gas escapes into the plug, and is continued 
through a vertical pipe to the level of the burner. The 
lamplighter's torch is then applied, and the mixture flashes 
up through the tube, burning until a further turn of the 
cock sends gas into the burner, and at the same time cuts off 
the temporary lighting flash. The action is so timed that as 
soon as the burner is alight the temporary supply ceases. It 
is claimed for this arrangement that it permits of the use of 
closed public lanterns, while at the same time dispensing 
with the pilot light, which may be extinguished by the 
wind, or by work done to the mains, in which case there 
would be the risk of explosion upon the introduction of a 
light into the lantern in the ordinary way. 

■ < I ■ I » 

A Tbeory of lilgbt. Radiant Heat, Electricity and 
Hlagnetl«m. 

The author of this pamphlet, Mr. I, E. Craig, of Ohio, 
proposes a new theory to explain the phenomena of radiant 
forces in nature. Not content with the existing theory of 
propagation by wave motion through the ether, he seeks to 
demonstrate that all the various radiant forces are functions 
of gravity, in other words, that Newton's great law of mu- 
tual attraction or gravitation applies equally as well to the 
molecules of bodies; and, while not denying, in a certain 
restricted sense, the wave-like character of these excite- 
ments, he seeks to demonstrate that they pass from mole- 
cule to molecule by reason of a disturbance of the equilib- 
rium of their attractions. In conformity with his theory of 
the non-existence of the ether, he says that the interplanetary 
spaees are not voids, but filled with gaseous matter at the 
measure of attenuation corresponding to the temperature 
and pressure at which it exists, and this furnishes the 
material basis for the transmission of light and heat across 
cosmical spaces. 

< I ■ > » 

Tin found In Canned Asparasns. 

In Germany a singular case occurred where several per- 
sons were taken ill after partaking of asparagus put up in 
tin cans or boxes. TJnger and Bodlaender investigated the 
subject, and found that in the box where the tin had been 
removed the liquid contained no dissolved tin. This agreed 
with the former investigation of "Wachendorff. An analysis 
of tlie suspended particles in the juice did not detect any 
tin in suspension, but in the vegetable itself there was found 
from 0'0331 to 00404 per cent of tin. This would indicate 
that the tin had been dissolved by the juices, and had subse- 
quently entered into combination with some constituent of 



the asparagus, forming a solid insoluble substance which re- 
mained within the vegetable. 

An analysis of canned apricots and strawberries gave simi- 
lar results. There was no tin in the sirups, but there was 
some in the fruit; in apricots from 0185 to "0245 per cent, 
and in strawberries 00175 per cent of tin. 

They have also proved that this tin is in part absorbed 
during digestion, and that when canned fruits and vegeta- 
bles are consumed for a long time the tin may prove injuri- 
ous to the health. 



Type Blocks from lilne Drawings and Half Tone 
Subjects. 

At a recent meeting of the Society of Arts, London, Mr. 
Bolas said that phototypography and photolithography were 
almost the same thing — by the latter the proof being pulled 
off a prepared surface direct, while by the other the surface 
of a piece of zinc or other metal was etched into relief. It 
was probable that for eveiy one picture produced by either 
process at the period of his last series of lectures there were 
ten produced now. 

The production of these blocks is very easy when the sub- 
ject is a line one, but not by any means so when the picture 
is in half tone. It might, however, be said that the problem 
was now solved. The basis of most transfers for line sub- 
jects was now, the lecturer said, as it had been before, a 
surface covered with gelatine and albumen sensitized with 
bichromate of potassium. He wished to illustrate the im- 
provement brought about by the introduction of the velvet 
roller. 

A piece of paper sensitized in the way described was ex- 
posed under a negative, and was inked over in the old man- 
ner with a fatty ink^that is to say, the whole surface was 
covered with a thin film of ink. The whole was then placed 
in warm water, when the gelatine which had not been acted 
upon by light swelled up and became repellent of the greasy 
ink, which was easily removed, none remaining except such 
^s was over those parts which had been acted upon by light, 
and which, consequently, did not swell. This image was 
used to transfer on to a lithographic stone for lithographic 
working direct, or on to a zinc plate to be etched with acid. 

With the velvet roller the process was quite different. In- 
stead of the whole surface of the bichromated film being 
covered with ink the roller was passed gently over it several 
limes, when the ink took on the exposed parts representing 
the lines at the end, and a beautifully delicate transfer was 
the result. A copy of the American Patent Journal was 
handed round to show examples of this kind of work. At 
this stage the lecturer passed around a couple of prints to il- 
lustrate the infiuence which photography had had upon the 
art illustrations of popular journals. One was an engraving 
in a London illustrated paper of 1851, and showed the con- 
ventional outlines of the wooden frames; the other was from 
Harper's Magazine, and showed a half tone picture which 
was as like an idealized photograph as anything could be. 

Glass had been used for blocks, being etched with hydro- 
fiuoric acid. It was said that there was less undercutting 
in the case of glass than of metals. The fact was that 
photolithography had for long failed to make that progress 
which it might — not because there was anything wanting in 
the process, but because lithographic machinery had not 
been worked with very great success. To Messrs. Sprague 
& Company was, in great measure, due the credit of having 
put photoHthographic machinery on a commercial basis. 

In any half tone process it was necessary to get an image 
in lines, dots, or stipple. A stipple could be got, as was 
well known, on the gelatine direct, simply by the reticula- 
tion of a bichromated gelatine surface. This could be used 
as a transfer. This process had been worked by Herr 
Pretsch, in 1860, and he (Mr. Bolas) thought that some of 
the results obtained by him then had scarcely been surpass- 
ed. It was marvelous how the reticulations would at times 
follow the outlines of trellis work and such like. 

Mr. Bolas warned his audience that in judging the merits 
of various works shown on the walls of the room it was most 
necessary to take into consideration the amount of care 
spent in the printing. Thus, some of the roughest there 
might in reality exhibit the most merit, inasmuch as no 
great care had been bestowed on the printing. 

The method of getting a transfer by the use of a network 
was mentioned, and it was remarked that Meisenbach had, 
among other things, claimed as a novelty the adoption of 
slight motion of this networ': during exposure. 

In 1873 Mr. W. B, Woodbury patented a method of reduc- 
ing his gelatine relief into stipple, which promised well. 

The Ives process was then described and illustrated. A 
Woodbury relief was inked and was brought into contact 
with grained paper. By this means, where the image was 
high the pyramids forming the grain of the paper were de- 
pressed, and a large dot resulted. Where the image was low 
the tips of the pyramids were merely touched, and a very 
small dot was produced. The image thus got was used as 
a transfer or, better, aS;a means of getting a negative in 
stipple. If a transfer was taken direct, the small spots were 
liable to spread out to some extent and to give a blurred 
effect. 

Zuccato's process was then explained. A block of type 
metal is planed in very fine grooves. The block is now ink- 
ed, a piece of paper is placed behind it, and behind 
that is placed the Woodbury relief. Pressure flattened the 
ridges of the type metal to different degrees and produced 
lines of different widths. A beautifully defined transferwas 
thus obtained. 
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FEIBOLEUU AT BAKU. 

For years past it has been, not Yankee boasting, but a 
simple statement of tact, to say that America supplied the 
world with petroleum. The output from our " Oil Region" 
has been so enormous and so vastly greater than that of all 
other countries combined, that we have been able to rule the 
market completely. 

While petroleum is well known to exist very widely, there 
are but two prominent localities on the Eastern Continent. 
One of these is on the Irawaddy, and from that well up 
through Assam; the other on the western shore of the Cas- 
pian, around Baku. Both of these have been long known, 
and the indications have been that their production might 
be rendered very great; but they remained comparatively 
undeveloped, the eastern region sending to market only 
about 50,000 barrels annually,while Baku turned out 500,000. 

A great and most remarkable change, however, has taken 
place within the last few months, and it is worth our while to 
look at it and study as well as we may briefly the probable 
and possible results. 

Baku has since the close of last summer suddenly sprung 
into a degree »i vitality and a measure of prosperity and 
importance of which no one had previously any reason to 
dream, and all because its subterranean wealth is pouring 



immense futures to which this may lead, and the Govern- 
ment is taking active and energetic measures to make the 
most of the new state of things. Means of transportation 
are provided rapidly to every part of the Caspian and Its 
affluents, notably the Volga. A pipe line is already planned 
to run the petroleum across to the Black Sea, a stretch of 
about five hundred miles. Once there, of course it has 
access to all of eastern Europe, and in fact to the markets 
of the world. 

The Government officers are prosecuting most indu.strious- 
ly and untiringly their efforts to make the burning of crude 
petroleum a practical matter for the generation of steam. 
They have accomplished much, as noted in our paper of 
October 13, and they will very possibly work out tlje prob- 
lem. 

All this is not of so much consequence from what has 
already been done, as from the probable future to which it 
looks. No one can say that there is any reason, from the 
nature of the formation geologically, why the country about 
Baku should not pour out fully as great floods of oil as our 
own regions of northwestern Pennsylvania and its surround- 
ings; why it should not add a cipher to its previous 500,000 
barrels and double or treble it. If so, American petroleum 
will no longer have the free swing it has hitherto enjoyed. 



of oil vessels on the Caspian could very easily and without 
warning transport Russian forces to the southeast waters of 
the Caspian, their progress toward the frontier of Afghan- 
istan need not be known, and they might be within a few 
days' march of Herat before a suspicion of danger arose. 
All this may be of no moment, but it is certainly practicable; 
and who can tell when such a contingency may be turned 
to a certainty ? At all events, it has been mentioned as a 
thing to be watched. Our engraving is from the London 
Oraphie. 

^ I I > » 

Fort Jackson tilgbt, Australia. 

One of the finest examples of lighthouse construction the . 
world possesses is that at the entrance to Port Jackson, 
Australia, called the Macquarie Light. It is a first order, 
sixteen-sided, dioptric, holophotal revolving white light, of 
the system of Presnel, showing a flash of eight seconds in 
every minute, and having a range of twenty-iive miles sea- 
ward. It was constructed by Messrs. Chance Bros. & Co., 
of Birmingham, under the supervision of Sir J. N. Doug- 
lass, Engineer to the Trinity Board. 

The gas and oil burners for use during clear weather 
have, with flames of IJ^ inches diameter, an intensity of 
about 300 candles instead of 80 candles with the same 




1. A Petroleum Poantain During the First Five Days. 8. The Petroleum Wens. 3. The Harbor of Baka. 

THE PETROLEUM WELLS OF BAKU, ON THE CASPIAN SEA. 



forth its treasures in a most unwonted fashion. We in this 
country have been familiar with "spouting wells " of petro- 
leum, but there such a thing had never been known. Some- 
thing over five months ago several " rich strikes," as our 
people term them, began to attract attention, and new wells 
were bored in numbers, and yielded astonishingly. At 
length one of the augers entered a cavity wliieh was really 
worthy of Oil Creek in its best estate. It was a " spouter," 
sure enough, and threw its oily jet high into the air with 
great violence. This was followed by another and another, 
some throwing their torrent of petroleum to the height of 
fifty feet or more. Of course, this fierce outpouring, as in all 
such cases, diminished within a few days, as the extreme ten- 
sion from beneath was relieved, but the wells continued to 
yield at a rate new for the entire region. Additional wells, 
were bored in great numbers, and the work is still going on 
and increasing, and the end is not yet by any manner of 
means. 

The naturalresults of this have followed. Baku has grown 
like one of our own Oil Region towns, and being, unlike 
our own localities, situated directly on a great inland sea, a 
mercantile, navy has begun even within this brief space to 
grow into existence. It is not to be supposed that men as 
astute as those ruling the great Russian nation fail to see the 



But in relation to this, one very important element must 
not he overlooked. Russian petroleum is a very different 
article from the American. They both certainly belong to 
the same series of hydrocarbons, yielding the same class of 
products by fractional distillation ; but they yield them In 
very different proportions. The value of our Pennsylvania 
petroleum is greatly enhanced from the fact that so large a 
proportion of kerosene can be obtained from it, the kerosene 
being that part of the product of distillation which comes 
from the retort after the gravity has reached 65° B., and 
from that until about 38°; and this in our oil is very 
near double, and sometimes fully so, that which can be 
obtained from Baku petroleum. Here we have a great 
advantage, and it must always remain; and inasmuch as 
such a great amount of petroleum Is demanded solely for the 
purposes of illumination, this point is of prime importance. 
It is worth mentioning here, that we have a striking dis- 
similarity in our petroleums, that of California differing 
more in its proportions from Pennsylvania oil than does that 
of Baku. 

One feature more is worth noting, hut it is in a totally 
different line — it is the part which this outburst at Baku 
may possibly have on the political history of Europe. The 
English papers are already indicating alarm. That crowd 



diameter, as with the old type of burner originally 
intended. 

When these flames are at the focus, there is a consumption 
of about 40 cubic feet per hour of 16 candle gas, and of 
good paraffin about 1 pint per hour; and it is estimated that 
the mean intensity of the flashes from the apparatus is about 
40,000 candles, or about five times the intensity of the 
flashes of the old Macquarie Light. With the full power 
of the electric light (used in conjunction with the gas in 
hazy weather) at the focus, the mean intensity of the flashes 
in the direction of the sea horizon is not less than five or six 
million candles. 

By a simple arrangement the change* from gas light to 
electric light at the focus, or the reverse, can be effected in 
ten seconds, and the flames of the oil lamp can be substi- 
tuted for the gas or electric light in nearly the same space 
of time. The Macquarie Light is intended only to illumine 
half the horizon. It is, therefore, possible to make use of 
the landward rays by means of a dioptric mirror. This is 
probably the first instance of the use of a dioptric mirror 
for an electric light. Arrangements are made to burn either 
gas or paraffin oil, or to exhibit the electric light at full 
power or half power. When the electric light is in use 
there is always a second lamp in readiness for action. 
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Xeacblas Animals to ConTerae. 

H. Stuart Wortley writes as follows to Nature: A dog 
of mine knows instantly whether he may go out with my 
housekeeper or not, according to whether she wears her hat 
or her bonnet. In the first instance he knows she is going 
where he may go, and he is on his feet barking with joy as 
soon as she appears. If she has the bonnet on, he knows it 
to be church, or a visit to friends in the country, where he 
cannot go, and, like the "eldest oyster" (I quote from 
memory), he " winks his eye, and shakes his hoary head." 
If drawings of hat and bonnet were made, he would know 
them at once. 

Some years since I had a remarkably clever Skye terrier, 
whose wisdom was at the time shown in a letter to the 
Times. This dog I taught as follows : When I went out it 
was quite suiHcient to say " Yes " or " No " in an ordinary 
tone ; but wanting to take him beyond that, I taught him 
very quickly to know the two words when printed on cards, 
YES or NO, and after a few weeks' teaching he never mis- 
took them. I have no time now for much teaching; if I 
had, I am sure it could be done with the dog I now liave. 

The intelligence of cats is greatly underrated. My wife's 
favorite cat follows her everywhere, and comes when called 
wherever she may be. Cats, too, are very grateful for 
kindness. When I went into the MalakhofE, I found a cat 
on whose paw a bayonet had fallen and pinned it to the 
ground. I released it and took it home, and it always fol- 
lowed me all over camp till the end of the war. And this 
cat did as follows: I took her to a doctor of the nearest 
regiment for two mornings to have her foot dressed. The 
third morning I was away on duty before daylight, and the 
cat went herself to the doctor's tent, scratched the canvas to 
be let in, and then held up her paw to be doctored. The 
intelligence that can be developed in almost any animal de- 
pends in most cases on our treatment of it. 

• < ( ■ > » 

The Duty on TToi-fes of Art. 

The tariff act of 1883 advanced the rate of duty on paint- 
ings in oil or water colors, and on statuary, to 30 per cent 
ad valorem, instead of 10 per cent, as it had theretofore been. 
The imports underthis head for the fiscal year 1883 were 
$2,550,000, and the late tariff commission recommended a 
duty of 40 per cent. Representative Perry Belmont, of 
New York, has now introduced a bill wholly exempting 
from duty works of art, ancient or modern, the term to be 
construed as including all paintings, drawings, and photo- 
graphs, and statues of marble or other stone. 

The argument favoring a high duty on this class of im- 
ports can have no other foundation than that such goods 
are brought here only by the rich, as luxuries, and for that 
reason should pay as high a revenue to the Government as 
possible. But there is another side to the question. Works 
of art are educators of the people, and, in public galleries or 
private collections, they exert a far-reaching influence in 
elevating the taste and exalting tbe ideals which touch the 
mainsprings of human life. 

No question of protection or of free trade can enter into 
any consideration of placing a duty 
on such products, for the American — ^ 
artists are strenuous supporters of 
the Belmont bill, and the most of 
them, also, feel it a necessity of 
their education that their opportuni- 
ties for studying European work, 
modern as well as ancient, shall be 
as free and unrestricted as possible. 
This, therefore, seems to be a case 
where we should adopt Goethe's 
sa3'ing, " Encourage the beautiful ; 
the useful will take care of itself," 
to the extent, at least, of allowing 
artists' work to be imported duty 
free. 



THE OBNITHOBHYNCHUS. 

{Ornithorhynchus paradoxus.) 

BY L. p. CIBATAOAP. 

This interesting animal has proved both a perplexity and 
a delight to naturalists. Its little body is so curiously con- 
structed as to remind the student of structural affinities in 
animals of three types of life — the mammals, birds, and 
reptiles. It undoubtedly belongs to the former, but it enters 
that class at its lowest point, and brings along with it fea- 
tures and reminiscences of more degraded forms than itself. 
It is a welcome gift to the evolutionist, and he has not been 
loth to emphiisize every indication it gives of its intermedi- 
ate and connective character. In spite of these suggestive 




SKELETON OF THE OBMTHOBHTNCHUS. 

resemblances the'ornithorhynchus is essentially mammalian, 
though holding the humblest position in this group. With 
its singular ally, the Echidna — the porcupine anteater — it 
forms the division of OrnitfiodelpMa, and is especially char- 
acterized by a strange provision in its economy, by which 
the fseces and young are extruded through the same pass- 
age, as the spacious cloaca is common to the rectum, geni- 
tal, and urinary organs. Hence, the technical appellation 
of Monotremata. 

The features which ally it to the amphibia or reptiles are 
chiefly found in the skeleton, and are the following, among 
others less obvious: A projection of the second neck verte- 



Sagaclty of tbe Horse. 

On ray farm, one Sunday, the 
house was left in charge of one man, 
■who sat on the porch reading. A 
mare, with her young foal, was graz- 
ing in the orchard near by. At 
length be saw the mare coming from 
a distant part of the orchard at full 
speed, making a loud outcry — a 
sort of unnatural whinny, but, as 
he says, more like a scream of dis- 
tress than the natural voice of the 
horse. She came as near to the 
man as the fence would allow, and 
then turned back for a few rods, 
and then returned, all the while 
keepingup the unnatural outcry. So 
soon as he started to follow her she 

ran back in the direction of a morass or miry place which 
had been left unguarded, and only stopped on its very brink. 
The man liastened to the spot with all speed, and found the 
colt mired in the soft mud and water. It was already dead. 
— J. D. Oaton, in American Naturalist. 

« ( ■ I > 

Beauties of tbe Cable System. 

The Chicago street cable cars came to a sudden stop the 
other day by the breakage of a cog on one of the main driv- 
ing wheels. Horses had to be substituted on the entire line 
for a day or two. 




THE OSNITHORHYNCHUS. 

bra, called the "odontoid process," remains for a long time 
disconnected from the vertebra itself, upon which it is 
normallj' soldered by a long growth between the surfaces^ 
Some of the cervical ribs in a similar way remain free. 
The coracoid bone, which in man is a process only of the 
scapular or shoulder blade, but iu birds is a separate bone, 
as also in reptiles, and which is a large bone in this animal, 
articulates with the sternum or breast bone directly. This 
is a positive amphibian and avian feature. There is an ossi- 
fication in front of this bone, called the epicoracoid, which 
resembles a similar portion of the reptilian frame, In these 



mammals alone there is a T-shaped bone supporting the 
shoulder blades or clavicles. The acetabulum, or cavity, 
into which the head of the femur is thrust as in a socket, 
remains unossified at its center, thus resembling birds and 
crocodiles. Other points in its anatomy and physiology 
strongly suggest its indeterminate and dependent character, 
but its natiire and functions place it beyond appeal among 
the mammals as a class. 

The ornithorhynchus, by its grotesque union of the exter- 
nals of a duck, beaver, and mole, its restricted range geo- 
graphicallj', and the singular and unwarranted tales told of 
its habits by natives of Australia,, has always formed a 
natural curiosity, and been regarded with mingled feelings 
of amusement and astonishment. The first skin of this ani- 
mal sent to England presented such anomalous features that 
it was regarded as the playful hoax of some ingenious col- 
lector. A duck's bill and a mole's body presented a zoolog- 
ical complication which at first could not be considered 
seriously. 

The ornithorhynchus is about the size of its congener 
the echidna, having an average length of 50 cm. (1 ft. 
7'6 in.), 12 ot which measure the normal length of its tail. 
The males are larger than the females. The flattened body 
is not dissimilar in some aspects to that of the beaver or fish 
otter. The bones are short, each foot or paw is provided 
with five claws, which are webt)ed, and this integument on 
the front feet is developed to such a degree as to extend be- 
yond the extremities of the claws; it folds or draws back at 
the will of the creature, permitting it to use its serviceable 
talons or nails for digging and excavating. The short 
hinder feel are turned backward, and are usually placed in 
that position, and the nails, which are longer and sharper 
than those of the front feet, are similarly bent backward. 
In the males, above the toes of the hinder feet, there Is a 
spur which admits of considerable movement. The tail is 
flat, broad, abruptly terminated, and in the younger speci- 
mens provided plentifully with hair, which disappears with 
age. 

The head is quite flat, and forms the most distinguishing 
feature in its appearance. It is small and furnished with a 
duck bill, at the base of which a leathery apron-like expan- 
sion is developed, which acts as a shield, protecting the eyes 
when the animal burrows in the ground, and guarding the 
fine fur behind it from the slime of the muddy bottoms 
where it searches for its food. The jaws are prolonged 
forward and carry no teeth; the margins of the duck-like 
bill are sheathed with horn and crossed with horny plates. 
The tongue is fleshy, armed with horny carunculations and 
terminated at its base by a ball-like swelling which closes 
the throat. The eyes are small, and the barely noticeable 
ears, sunk in the head near the outer angle of the eyes, are 
closed at will. The fur on the upper surface of the animal 
is dark brown, sometimes reddish; it is composed of one set 
of long hairs which are somewhat stiff, and of another 
shorter growth of fine gray hairs, similar to the wooly coat- 
ing of the seal. The fur on the breast and tieck is silken 
and yellowish. The bill is black, spotted with light points, 
and is red at its extremity. The fur 
of the tail varies in color, which has 
given rise to suspicions of different 
species, and in the younger individ- 
uals it is coated with fine and silver 
white hairs, an almost unmistak- 
able indication of immaturity. 

The ornithorhynchus inhabits the 
still pools of streams where water 
plants abound, and over whose 
serene expanse trees bend their 
shadowing branches. Here it pur- 
sues its amphibious existence, bunt- 
ing the insects which haunt the 
water, grubbing around the esculent 
roots of plants, building its home, 
and eluding pursuit when the na- 
tives, who regard it as a delectable 
morsel, watch patiently for its ap- 
pearance, spear in hand, upon the 
banks of the pond. The traveler 
who is fortunate enough to surprise 
these animals when actively en- 
gaged in their pursuit of food, 
must remain preternaturally still, if 
he wishes to enjoy the novel spec- 
tacle. If the water is clear and the 
light favorable, he will see them 
moving rapidly beneath the water, 
avidly inspecting the soft banks for 
beetles; they will rise to the surface 
every two or more minutes, again 
disappear to emerge later at a dis- 
tant point. The slightest move- 
ment or noise is instantly detected, 
and the shy, strange animal is put to flight, and the cha- 
grined spectator must endure a prolonged watch before it 
reappears. 

The nest of the ornithorhynchus is located under ground, 
and is placed at the end of a long, underground, devious 
passageway, which may be, in exceptional cases, 45 feet 
long, although more usually 10 feet. This avenue of ap- 
proach is strewn with dry leaves, as is also the kettledike 
hole in which it ends. These homes of the ornithorhynchus 
are entered by two passages, one above and the other below 
tbe surface of the water. Almost invariably the nest is 
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placed beyond danger of the infiltrating waters of the high- 
est tide. 

At rest the animal assumes various positions; the two 
most familiar are shown in the accompanying illustration. 
It rolls itself up in a ball with its fore feet tucked under its 
bill, its hind feet pressed tightly over it, and its tail drawn 
down over all, or else it lies on its back with its four feet 
stretched upward in languid delight. 

The natives ai^er that the female lays eggs, and that the 
male inflicts paisoaous wounds with its spur, both of which 
stories, formerly received with credulity, have been abun- 
dantly disproved. 

■ i* < » > ♦ 

Tbe Trade In modern Antiquities. 

One of the chief delights of Continental travel, as every 
person of experience will admit, is the unlimited opportuni- 
ties it affords for buying antiquities. The statuary, the 
coins, and the pictures that may be purchased in Italy are a 
score of never failing interest to English travelers and of 
never failing profit to Italian dealers. Andalusia, again, is 
a huge curiosity shop. Being once upon a time in Seville, 
■we came across a retired British grocer or tailor, or some- 
thing of that kind, who had just purchased a Madonna and 
Child — unhappily, unsigned — which lie had picked up for a 
few pounds in a dingy back street. He was going to send 
it to the Exhibition of Old Masters, and, if he ever did so, 
he probably found that it was worth only a pound or thirty 
shillings at the outside. It is the same, indeed, throughout 
Spain. The altar cloths, the broken fans, the inlaid tables 
and cabinets, as resplendent as anything in the convent of the 
Cartufle at Granada, the wonderful chairs, and the still 
more extraordinary scraps of ancient lace, upon which all 
who have ever traveled in Spain have spent much money — 
these abound from Malaga to Irun, and naturally one is in- 
clined to speculate a liftle on the odd circumstance that the 
supply is more abuudant than ever, although the demand is 
fairly brisk, Tangiers is, we should say, a hotbed of 
modern antiquities, and even Mr. Chamberlain bought some 
of them when he was over there a year or so ago. He ought 
to have known something about this class of goods, being 
a Birmingham man, but the childlike faith of the President 
of the Board of Trade in all things ancient is notorious. 
America, oddly enough, has taken to this business of manu- 
facturing the antique Dutch cabinets tiiat, with bronze 
panels, dingy and marked with the cracks of fictitious cen- 
turies, are turned out every day from Chicago furniture 
stores, and for some purposes they are quite as useful as if 
they had indeed belonged to some departed burgher in the 
dead cities of the Zuyder-Zee. New York experts in this 
sort of forgery make a specialty of Queen Anne chairs and 
tables, and the imitation is so perfect as to deceive all but 
those who have studied «nch things minutely in Europe. 
The explorer of Furniture stores may come upon magnificent 
specimens of English Gothic chamber pieces or ancient-look- 
ing Chippendale and Sheraton chairs,* which might have be- 
longed to Queen Elizabeth but for the fact that they did not. 
It must bepuzzling at first to discover in New York shops 
.stamped leather chairs of the time of Louis Treize, plenti- 
fully ornamented with brass nails, whose heads are fully an 
inch in diameter, and the citizens of that enterprising city 
are invited to become the happy possessors of as many of 
these treasures as they like on ridiculously low terms. If, 
however, the explorer is inquisitive, and the furniture vend- 
ers are in a tolerably candid mood, the visitor may be con- 
ducted into some back yard where these gems of high art 
are produced. A Queen Anne's chair just made can, for in- 
stance, be supplied with worm holes by the simple process 
of tilting it bottom side up and firing a charge of pigeon 
shot into the bottom and front of the seat. Old armor, too, 
is a good line in this business, the drawings required for the 
purpose being made from the collection in the Grand Opera 
House, in Paris. It is said that Birmingham knows some- 
thing about this branch of the trade, and that helmets, 
shields, casques, breast plates, and complete suits of mail are 
regularly manufactured for the gratification of credulous oil 
speculators and retired pill manufacturers. If a man starts 
a lot of ancestors he likes to have dummies of them in his 
hall rigged in their mediseval ironmongery. If Birmingham 
did not gratify him, Germany would. It-is astonishing how 
many tons of antiquities are annually sold along the Rhine, 
and it is even asserted that in Castle Colburg, where Martin 
Luther threw his inkstand at the devil — and unhappily, 
missed him — the original splash was cut up and sold long 
ago; but that, as the timber is massive, the place is carefully 
reinked every night for the purposes of sale next day. We 
cannot say how much truth or falsehood there may be in 
this particular story. There might have been some excite- 
ment in seeing the original transaction if both the distin- 
guished parties to it were present. There can be none in 
gazing on a patch of ink. The trade in modern antiquities, 
however, is a curious reality, as real as the sale of old clothes 
or tombstones. It is a fact calculated to weaken one's faith 
in life. — TTie British Trade Journal. 



The American Journal of Railway Appliances says there is 
money for some one who will devise a practical skid for 
freight cars; one that is part and parcel of the car is neces- 
sary, so tliat it may not be detached except for repairs, and 
there should be one to each door. It is not possible to con- 
vert a portion of each door to this purpose, the editor adds. 

* For examples of both tlie Chippendale and Sheraton styles of furniture 
see SoiEKimc Aa^BiCiN Scpflemekt, Kos; 389 and 391. 



lUFBOVED BOTATINO SAKFLE STAND. 

The engraving represents an invention recently patented 
by Mr. C. A. Schmidt, of 449 and 451 West Fourteenth 
Street, New York city, which provides a simple and con- 
venient means for effectively displaying samples of fringes 
and other goods. The rotary sample stand is constructed 
with an upright standard, in the upper end of which is a 
socket, in which revolves a pivot attached to the under side 
of the upper disk. Near the base of the standard is a second 
disk, rigidly attached to the upper one, and between the 
two are hinged skeleton wings, upon which are arranged 
samples of the goods to be shown. As it revolves, the 




outer edges of the wings come in contact with a spring 
attached to a stationary support, each wing being detained 
as long as the salesman may desire in order that the samples 
may be inspected. 

By the use of this stand the salesman is permitted to dis- 
play goods which have been previously arranged harmoni- 
ously and in order, thus presenting the most pleasing ap- 
pearance. Any wing can he selected and brought forward 
instantly, tlie construction enal)ling them to be turned equally 
well either backward or forward. The time of the salesman 
and customer is saved, as a large and varied stock can be 
quickly shown. Since goods are not removed from the 
shelves until sold, the damaging effects resulting from re- 
pented handling and lying about on the counter are obvi- 
ated. 

< I » I » 

IMPBOVED PAIL. 

To the upper edge of the body of the pail is seamed the 
outer edge of an inwardly projecting rim, in the under side 
of which, near its inner edge, is formed an annular recess to 
receive an iron ring. The edge of the rim is spun down 
into a rabbet in the ring, so as to leave themouth of the ves- 




sel neat and smooth. With this construction the annular 
top of the vessel is strengthened so that it will not be liable 
to be bent by an accidental blow or by pressure. The cover 
of the pail is made of such a size that its edge will overlap 
the inner edge of the rim. An annular plate of rubber or 
other suitable material, held to the under side of the cover 
by a flange, serves as a packing between the cover and rim. 
To the center of the cover is secured the middle part of a 
spring rod. A, which is made of such a length that its ends 
will extend a little beyond the ears to which the bail is 
hinged. In the opposite side edges of the ears are formed 
recesses to receive the ends of the rods. The cover is thus 
held securely in place by the elasticity of the rod, and the 
escape of unpleasant odors is prevented. 

This invention has been patented by Mr. Charles H. 
Paulus, of Irvington, N. J. 

— ■ ^ < ■ > » 

IMPROVED MUSIC LEAF TURNER. 

Glued to the bottom of the rack is a narrow wooden lath 
which raises the book so that the pages in turning will 




clear the strip formed on organs and pianos, and which pre-, 
vents the trigger from striking the piano. In a groove in 
the center piece of the rack are placed wire arms, secured in 
such a way as to cause their elasticity to incline to the left 
when they are bent over to the right. On the ends of 
the wires are metal clamps which grasp the sheets of music. 



On grasping a page the wire is laid over to the] right, and 
passed down a slot in an upright at the end of a plate from 
which its escape is prevented by a trigger. Each wire with 
its page is similarly treated. The wire arms are of unequal 
lengths. 

Upon the trigger being moved downward, it allows the 
escape of the upper arm, which then turns the sheet attached 
to it. The surface of the trigger can be increased, so that 
the performer, by blowing upon it, can cause it to descend, 
thereby releasing the upper wire with its page. He is thus 
enabled to turn the pages of the music before him succes- 
sively without removing his fingers from the keyboard. That 
end of the plate upon which the upright is secured can be 
raised or lowered in order to adjust the clamps to any re- 
quired height to reach the pages of thick books without 
bending the wire arms. 

Further information concerning this convenient device 
may be obtained from the manufacturers, Messrs. Wittman 
and Wimmer, of St. Mary's, Pa. 



Rainbows. 

Professor Tyndall lately delivered a lecture on rainbows 
before a crowded audience at the Royal Institution of Great 
Britain. The lecturer commenced by saying that the earli- 
est historical record of the rainbow was that known to all 
present — " I do set my bow in the cloud, and it shall be for 
a token of a covenant between me and the earth.'' The 
sublime conception of the theologian exceeded that desire 
for exact knowledge which was characteristic of modern 
science. Whatever the ultimate cause of a rainbow might 
have been, the proximate cause was physical, and the aim 
of science was to refer a rainbow to its physical principles. 
After referring to the labors of Kepler and Willebrord Snell 
in investigating the phenomenon of the rainbow, Professor 
Tyndall said the explanation of the rainbow was due to 
Descartes. Descartes looked at the drops of rain, he pic- 
tured one a liquid sphere falling in the air, he pictured the 
rays of the sun falling upon a liquid sphere, he saw that cer- 
tain portions of the light would be refracted, would be 
driven to the other side of the drop, back again, and would 
be again refracted on their emergence from the drop. He 
took a pen in his hand and calculated the entire course of the 
rays through the drop and their direction after their emerg- 
ence from the drop. He found that the vast body of the 
rays'after quitting thedrop diverged at one particular angle; 
they came out as a parallel sheaf. There was a certain form 
of emotion called intellectual pleasure. It might be caused 
by poetry, literature, nature, or art, but he (Professor Tyn- 
dall) doubted whether there was a pleasure of the intellect 
Hi9fe-^>Bi>e-aBd:x;tmt;CTrtrated~than Ihat of a scientific man, 
who, looking at a difliculty that had chailenged the human 
mind for ages, saw that difficulty melt before his eyes and 
recrystallize as an illustration of a law of nature. Such 
pleasure, he thought, must have been that of Descartes, 
when he succeeded in uncovering the laws which ruled the 
appearance of the most brilliant meteor in nature. The lec- 
turer referred to the experiments and conclusions of Des- 
cartes, Newton, Young, Miller, and Airy, and by means of 
diagrams explained the manner in which the rays of light 
were refracted in the rain drop. He also, by means of a 
shower of tlie fine spray of filtered water thrown by a min- 
utely punctured jet suspended from the ceiling, caused a 
rainbow to appear in the room. The lecturer also described 
the appearance and cause of a very rare phenomenon known 
as the white rainbow, which was observed by him on Christ- 
mas day, and concluded his experiments by mixing the 
spray of some high flashing paraffin with that of some water, 
which, when illuminated with a strong ray of light, exhi- 
bited to the spectator two bows, the ordinary water bow sur- 
rounding the more luminous and more concentrated bow due 
to the paraflin oil. 



Tbe Dust Cloud from Krakatoa. 

With reference to the Krakatoa eruption, Prof. Alph. 
Milne-Edwards read at the Paris Academy of Sciences, on 
January 38, a letter from a correspondent in Reunion, in 
which it is stated that the intensity of the sky-lints was 
alwaysgreatestwheretheshowersof volcanic ashes had been 
observed. Thus the path of the volcanic cloud can be 
traced step by step, and its trajectory found to be that of an 
ordinary cyclone. M. Wolf showed how a study of the 
curves registered by the barometer establishes two atmo- 
spheiic waves starting at the same time from Krakatoa, one 
toward the east and the other toward the west; the former 
to reach us had to traverse 11,500 kilometers, and the latter 
13,500. M. Wolf showed that the rate of progress was that 
of sound, and on the basis of this and the distances, he 
found the eruption to have taken place on August 27, at 
11 h. 43 m. A. M. 



To Protect tbe Alligators. 

The trunk, satchel, and pocket book manufacturers of 
New York city and Newark, N. J,, have resolved that they 
will hereafter refuse to buy any skins that will not measure 
five feet in length. They have published notice to this 
effect to prevent the indiscriminate slaughter of small alli- 
gators by the hunters before the skins are large enough to 
become of much value. We do not suppose, however, that 
this resolution will have any effect in limiting the amount 
of imitation alligator leather made, or determining to what 
age the sheep shall live whose pelts supply so much of it. 
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WllUam Atwood. 

William Atwood, Superqtendent of the Portland Kero- 
sene Oil Works and President of the Atwood Lead Works, 
both of Portland, Me., died on February 17 at his resi- 
dence, near Portland, of heart disease. Mr. Atwood was 
widely known in connection with his inventions and devices 
for the more economical manufacture of coal-tar products, 
in which he had been engaged for nearly thirty years; for- 
merly in company with his brother, the late Luther Atwood, 
a notice of whose death appeared in the Scientific Ambei- 
CAN in the winter of 1868. But Mr. William Atwood was 
also an analytical chemist of remarkable skill,whose services 
were often called in use in cases of litigation, and always 
with entire certainty as to his accuracy and his perfect in- 
tegrity. He was an omnivorous reader in general science, 
experimented largely with the spectroscope and microscopr, 
and during many years never missed reading thoroughly 
every issue of the Scientific American, to which he has 
often been heard to attribute his thorough acquaintance 
with the progress of modern science. In 1873 Mr. Atwood 
was elected to the Maine Legislature, in which he served his 
term faithfully, retiring from politics and public life at its 
close, and returning to his scientific studies with renewed 
zest. In 1878 he was put in charge of the Queens County 
Oil Works, at Hunter's Point, L. I., where he remained 
until June, 1883, when he was recalled to his old position in 
Portland, where he continued until his death. 

One of the most reticent and retiring of men, Mr. Atwood 
seldom gave one the opportunity to gauge his mental capa- 
city or his acquirements; yet as to both he was remarkable. 
A clear-headed thinker and cogent reasoner, his integrity 
and splendid moral purpose entered into everything he did, 
so that it was as impossible for him to give a false or errone- 
ous judgment as it was for him to commit intentionally a 
wrong act. Men, many years his senior, respected and 
admired in him the expression of a type of manhood so 
broad, and a knowledge and understanding so ripe, that age 
could not possibly improve either. A man who was never 
known to commit an injustice or unkindness, or even to 
speak unkindly of another, he was remarkable for a tender- 
ness of nature and a beautiful geniality and generosity of 
spirit very rarely found in man or woman. A Royal Arch 
Mason and Knight Templar, he was buried with Masonic 
honors on February 30, the entire force of the works in his 
charge accompanying his remains through a blinding storm 
to the grave, while a delegation traveled from New York to 
Portland, that his friends here and the Queens County Oil 
Works should not be unrepresented at his funeral. Mr. 
Atwood's loss is a grave one to science and practical art, 
and must ever be a source of regret to those who knew him 
and honored him for his simple, manly nature, his earnest- 
ness, and his unswerving devotion to principle. 



jnilk Caseine Tor Sizing Paper. 

Before the introduction of machinery for making paper, 
when each individual shuet was dipped by hand, animal size 
was almost exclusively employed. It was made from bones 
or gristle. When paper came to be made by machinery, a 
resin and alumina soap was substituted. This was a de- 
cided advantage for the manufacture on a large scale, but it 
often happens that paper sized in this way does not resist 
the penetration of ink very well, and a recognition of this 
fact has led, in recent times, to an increased inquiry for 
animal size on the better quality of paper. This paper is 
almost exclusively air dried, which takes time. 

Muth, of Carlsruhe, has devised a method of making 
a machine paper of equally good quality and avoiding these 
disadvantages. 

Albuminoid substances possess the greatest resemblance 
to animal glue, hence the supposition that they could be 
substituted for it. Egg and blood albumen are too expen- 
sive for use on a large scale, but the caseine of milk can be 
had in dairies in large quantities. It is but slightly soluble 
In pure water, hut if the water is made slightly alkaline it 
dissolves, forming a milky liquid, and in this form can be 
used as a size. As the alkali employed is generally ammo- 
nia, the preparation is called ammonium-albumen. 

Its use in paper making is the same as that of glue, and it 
is adapted to surface sizing or may be introduced into the 
pulp and used with the resin soap. 

When employed for surface sizing, the sized paper is 
dried and then heated to 366° Fahr., at which temperature 
the albuminoids become totally insoluble, so that if this 
paper gets wet and is then dried again it will take ink as 
well as before it was wet. — O/iem. Zeitung. 



YVblch 'Way do Xou Circle? 

One generally reads that persons walking without land- 
marks perform a large circle and cut their old tracks again. 
This circling, as far as my present knowledge goes, is to the 
left. 

My present theory is that in most persons the right leg is 
the stronger and the more forward to step over any obsta- 
cles, and hence that it slightly outwalks the left; this 
theory involving as' further consequences that those in 
whom the left leg is the stronger would circle to the right, 
while those whose legs are of equal strength would either 
keep straight on, or would wander either way indifferently. 
I imagine this " outwalking " of one leg by the other to be 
similar to the manner in which a body of troops wheels to 
one side or the other. 

In the following I use the expression " right-legged.''' By 



this I mean that the right leg is that chosen to kick with, 
jump from, etc. 

My negative evidence is as follows : 

1. I myself am right-legged, and in a mist I always circle 
to the left. I have only come across cases similar to my 
own in these respects. On the other hand, my left arm has 
been trained (by always rowing on the bow side) to be 
stronger than my right for row ing purposes; and in sculling 
I always circle to my right side. 

3. Those savages of whom I have read that they could 
keep a straight course without any landmark, were also 
represented as using both arms (and legs?) impartially. 

I have given the above evidence chiefly to show how weak 
it is, in the hope that some of yourreaders will try to collect 
data of the following nature from any of their acquaintance 
who have had experience in the matter: 

{a) To which side, if any, do they circle? 

(o) Are they right or left armed, right or left legged ; or 
are the two sides equally strong ? 

It might also be interesting to learn from boating friends 
if they have observed any connection between the side on 
which they have been accustomed to row and the side to 
which they circle in sculling; such connection as that 
indicated above. 

Finally, I may suggest that more might be known on the 
question of the heredity of right or left sidedness; and as to 
whether persons are often right-armed but left-legged, etc. 
But it must be remembered that tendencies of this nature 
are often "educated out" in childhood. — W. Larden,in 

Nature. 
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A New Submarine Telegraph. 

The Canary Islands, a Spanish possession on the west 
coast of Africa, are now connected with the continental 
telegraph system of Europe, by means of a cable extending 
from Cadiz to Teneriffe. The laying of this cable, which 
has just been inaugurated, has been undertaken by an Eng- 
lish company — the Spanish National Submarine Telegraph 
Company — which obtained a concession from the Spanish 
Government and negotiated with the India-Rubber, Gutta- 
percha, and Telegraph Works Co. for the laying of the new 
submarine communication. 

The points telegraphically connected are Cadiz and Santa 
Cruz de Teneriffe, Teneriffe and Palma Island, Teneriffe 
and Gran Canaria, Lanzarote and Gran Canaria. On its 
part, the French Government has addressed itself to the Eng- 
lish company in order to have the Spanish cable extended 
from Teneriffe to Saint Louis de Senegal. The distance 
from the latter point to the Canaries is about eight hundred 
nautical miles. 

By the terms of the convention signed at Paris, and which 
has received the approbation of the two Chambers, the 
company is to lay this cable and operate it for twenty-five 
years. Communication between the frontiers of France 
and the point of landing of the cable in Spain will be 
secured by means of a direct wire that traverses the Spanish 
Continent and is specially set apart for such traffic. The 
tariff from France to St. Louis is fixed at two francs fifty 
centimes per word, including the charges of transit across 
Spain. This is a very small charge, the tariff having been 
up to the present four francs per word for submarine trans- 
mission from Lisbon to Saint Vincent alone. — La Lumiere 
Electrique. 

Tea Bricks. 

The process of making tea bricks out of the leaf and dust 
broken from the teas during preparation is a verj' primitive 
one. Mr. J. P. Cowles, Jr., of Foo Chow, China, sends us 
a specimen of his tea bricks and a sketch of the manufac- 
ture, which shows a number of Chinamen hanging to the 
end of a lever, which carries the mould for the bricks. 
With respect to the latter, he says that tea dust thus com- 
pressed is about as good as tea, while its reduced price, 
about 30 cents per pound, brings it within the reach of all. 
An additional advantage of these- bricks consists in the fact 
that, since the air is excluded, they keep their flavor a long 
while, so that after a year or two they infuse nearly as well 
as when first pressed. 



Compulsory Examination or Engineers. 

The Franklin Institute of Ph]ladelphia has been debat- 
ing the question whether the examination of stationary 
engineers should be made compulsory. A committee of five 
was appointed to report, but the majority, including Messrs. 
Washington Jones and Coleman Sellers, Jr. , were adverse 
to such compulsory examination, which was strongly advo- 
cated by the chairman, Mr. Nystrom. 

The details for an effective system of compulsory exam- 
ination and licenses undoubtedly admit of some sharp 
differences of opinion, but there is no doubt a strong public 
desire therefor, and that they should be made as comprehen- 
sive and searching as possible. With the greatly increased 
use of steam in places where the lives of many would be 
endangered by an ignorant or negligent engineer, the safe- 
guard should certainly be sufficient to protect the public 
from incapacity. 

A character for being sober, watchful, and attentive to 
duty cannot very well be given by any board of examiners, 
but if such board had the right to rescind a license formerly 
granted, tor failure in these particulars, it would be to the 
interest of employers and the public alike to help strengthen 
-the hands of the examiners by supplying the particulars 
which go 10 sTiow character. 



Blgb Pressure Water Power. 

At a recent meeting in this city of the American Society 
of Civil Engineers, a paper on "Water Power with High 
Pressures," by Hamilton Smith, Jr., M. Am. Soc. E. C, 
was read. 

For the purpose of supplying water to the placer mines in 
California, numerous ditches were constructed on the west- 
ern slope of the Sierras Nevadas, and in many cases the 
mines having been exhausted or abandoned, the water is 
now used for power for various purposes, and it is probable 
that as manufacturing assumes larger proportions, much of 
the motive power required will be obtained from these 
ditches, which in the aggregate would afford several hun- 
dred thousand horse power. 

The problem presented has been the utilization of a small 
quantity of water — few of the ditches carrying more than 
70 or 80 cubic feet per second with high heads ranging from 
380 to 600 feet. Turbines have not given satisfactory re- 
sults, because the great speed due to the high head resulted 
in excessive wear and tear. Partial turbines or tangential 
wheels had better success. lu some cases large overshot 
wheels were built, one having a diameter of 65 feet. A 
wheel of a very simple form, called the " hurdy-gurdy," was 
introduced some twenty years ago, and has almost super- 
seded all other hydraulic motors. It has been improved 
from time to time, and now gives an astonishingly high per- 
centage of useful effects. 

As at first used, the " hurdy-gurdy " was a narrow wood 
disk fastened to a cast iron spider frame; the faces of the 
large wheels being from 4 to 6 inches wide, the buckets 
being iron castings, and such wheels were built as large as 
31 feet in diameter. These wheels cost little, required but 
light foundations, and when large really acted as fly wheels. 
There was, also, nearly entire immunity from accidents. 
With the flat bucket an efficiency of not more than 40 per 
cent could be obtained. Daubisson describes somewhat 
similar horizontal wheels used in the Alps, the water being 
led to them by steeply inclined troughs. Probablj' the use 
of a jet escaping from a pipe is a California invention. 

The first improvement on these wheels was made by put- 
ting flanges on the side of the rim with curved sheet iron 
buckets between. Useful effects of from 35 to 45 per cent 
were obtained from these wheels ; the best results being ob- 
tained with the use of comparatively large nozzles discharg- 
ing the water. 

The next important improvement was what is known as 
the Knight wheel, made of cast iron with curved buckets 
set close together, the nozzle being a narrow slip curved to 
fit the outer edge of the wheel, in order that the jet might 
strike the buckets as close as possible. An efficiency of 
from 54 to 65 per cent was obtained from these. The wheel 
known as the Collins wheel gave still more effective results, 
running up to an efficiency of 70 per cent. The latest so 
far used is known as the Pelton wheel,, which has a bucket 
constructed so as to split the jet as it strikes the wheel, the 
bucket consisting of two sections of circles intersecting at 
the center of the wheel, and with convex surfaces presented 
to tlie jet. 

Details of various experiments upon these wheels were 
given, showing an efficiency of from 833^^ to 87 per cent, 
and the writer believes that with heads above 100 feet, or 
even less, a larger amount of work can be gotten out of 
water by the "hurdy-gurdy" than by any other form of 
wheel. Possibly water pressure engines may give as good, 
or even better results, but their cost is very much greater. 
Where a wheel is so placed that it will at times be sub- 
merged, the turbine is preferable; in other respects, how- 
ever, the " hurdy-gurdy " possesses the advantage. 

A description was then given of the method of using 
water power for drilling the North Bloomfleld tunnel in 
California, which was accomplished by the use of the 
''hurdy-gurdy" wheel. The water was carried by a pipe 
main of single riveted sheet iron, No. 14 gauge, in lengths 
of 20 feet, put together stovepipe fashion, with the joints 
made tight by tarred cloth strips and pine wedges, the diam- 
eter of the pipe being 15 inches at the penstock, diminish- 
ing to 7 inches at the lower end. The aggregate length of 
the main and branches was about 10,000 feet. The pipe 
was laid on the surface of the ground, the range of temper- 
ature being from 10 degrees to 107 Fahrenheit in the shade. 
Both the pumping and the working of the diamond drills 
were done by the use of the " hurdy-gurdy " wheel. The 
head of water here averaged from 280 to 550 feet. 

Descriptions were also given of the water power in use at 
the Idaho gold mines in California, where the supply main 
is of wrought iron 33 inches in diameter, 8,700 feet long. 
The pipe is placed in a bath of boiling coal tar and asphalt 
before laying. This pipe is double riveted and has riveted 
joints, the head being about 535 feet. Seven "hurdy- 
gurdy" wheels are employed driving air compressors, 
pumps, hoists, and stamp mill. The power is transmitted 
by Manila rope at high speed. 

The writer also referred to the wrought iron pipe used 
for the water supply of .San Francisco, which had been laid 
for a number of years, and seemed now to be in perfectly 
good order and without tubercles. 



A Prize for Electricians. 

The Italian Government has determined to offer, on the 
occasion of opening the Turin Exhibition, a prize of 10,000 
francs for the most practical process for the transmission of 
electricity. 
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ENGINEERING INVENTIONS. 

An electric alarm for steam gauges has been 

patented "by Messrs. Harvey Cariey and Thomas 
McKenna, of Long Branch, N.J, The invention com- 
bines with the steam gauge with metallic binding poets, 
an electric switch with a binding post, an alarm bell, 
galvanic battery, circuit plates, etc., so that any in- 
crease or decrease of steam beyond certain fixed limits 
may be signaled at a distant place or office. 

A revolving cylinder engine has been pat- 
ented by Mr. John J. Blair, of Tacoma, Washington 
Territory. The steam and exhaust passages are formed 
in the shaft, which is stationary and carries swinging 
gate^B, moved in and out of the steam way in the opera- 
tion of the engine, the object being to have as little 
reciprocating motion as possible, so reducing friction 
and obtaining a perfect balance, that the engine may be 
run at a highspeed without vibration. 

An ore drier and separator has been pat- 
ented by Mr. Albert SenefE, of Laramie City, Wyoming 
Ter. This invention covers an apparatus for slowly 
passing the ore down a heated shaft of a furnace, on 
pans or dibks,wilh a slight shaking motion, for shaking 
and distributing the ore as it goes forward over a long, 
sloping screen, from which each grade falls separately 
past or through a b]a?t of air from a blow pipe, by 
which the earth and other matters are blown away, the 
ore falling into its distinctive receptacles. 

An improved apparatus for raising water 

has been patented by Mr. Thomas Arthur, of Bangor, 
Penn. It is more especially for use in mines, and 
contemplates three tanks at different levels, connected 
by two bent tubes and a siphon, one of the tubes havin;.; 
a discharge siphon, and the lower tank having a pipe 
leading to the waterrto be raised, an upwardly opening 
valve, and a discharge pipe with an outwardly opening 
valve, so water can be raised by atmospheric pressure 
induced by water flowing through the tanks, siphon, 
and bent tubes. 



MECHANICAL INVENTIONS. 

A saw mill feed mechanism has been pat- 
ented by Mr. Silas Dickson, of Marcy, Ohio, Instead 
of the usual toothed rack foi" driving the carriage, a 
pitch chain with sprocket wheel is tised; the carriage 
may run each way beyond the saw, and the chain has 
frictiou rollers to facilitate its working freely on the 
teeth of the sprocket wheels. 

A machine for planing and shaping 
wooden slirrup slats has been patented by Messrs. 
Wilber F. Cowles, of St. Mary's, and James Woolworth, 
of Sandusky, Ohio. It is a rotary planer, with trim- 
ming saws, and with feeding and controlling apparatus, 
so the sifits may be received from the sawing machine, 
surfaced on the outside, shaped <'n the inside, and 
trimmed at the ends, suitably for being flrially bent into 
the form in which they are finished. 



r AGEICULTURAL INVENTIONS. 

An improved sickle bar and knife has been 
patented by Mr. Lorenzo Wallace, of Kansas City, Mo. 
The object is to provide for attaching the knives for 
cutters to sickle bars, so as to allow the convenient 
placing and removing of the knives, the sickle bar 
having a groove on one side with apertures in its bot- 
tom, and cross bars in combination with cutter sections, 
with hook-shaped lugs and a screw pin and nut, 

A cotton-worm destroyer, sprinkler, etc., 
has been patented by Messrs, John D. Lambert, Sr., and 
John G. Wiggins, of Monroeville, Ala. With a pump, 
tank, and sprinkling devices is a three-wheeled vehicle, 
with side bars forming handles at a height suitable for 
a man to hold and guide the machine. The nozzles are 
so fitted to the connections that they can swing oat or 
In, to adapt them for sprinkling two rows of plants at 
the same time, whether planted widely apart or close 
together. 

.^i » ■» . 

MISCELLANEOUS INVENTIONS. 

An improved fire escape has been patented 
by Mr. William Jensen, of Victoria, British Columbia. 
It is a simple, durable, and cheap rolling ladder escape, 
portable from window to window, incombustible, and 
is light and strong without needing side braces. 

A button hook has been patented by Mr. 
James C. Beetle, of New Bedford, Mass. The object is 
to provide a hook by means of which shoes can be 
buttoned without requiring the person to stoop; the 
button hook is pivoted on the end of a handle, and in 
combination therewith is a spring for holding the hook 
at right angles to the handle. 

An improved ax has been patented by Mr. 
Richard R. Pace, of Lineville, Ala. The invention 
provides for an opening in the ax body, from which a 
screw spindle extends downward, and is made to hold 
the blade of the ax firmly on the ax body, but so that 
the bit or blade may be removed when worn out and 
new ones inserted. 

An improved treadle-power device is the 
subject of a patent issued to Mr. George A. Greene, of 
Taylor, Texas. It consists in so arranging a pair of 
treadles that theoperator may stand erect and work the 
machine by a natural walking motion, with contriv- 
ances that also allow the power of the hands and arms 
to assist the legs when desired. 

A boot and shoe last has been patented by 
Mr. William Fond, of Kansas City, Mo. The invention 
consists in making lasts with the outer edges of the 
bottoms raised, and inclined or beveled inwardly, to 
take the place of leather removed by the workman in 
beveling the edges of the insole, thus giving a better 
surface for work on the outer sole. 

A sad iron holder has been patented by 
Serena M. Games, of New York city. This invention 
relates to improvements in connection with a former 
patent of the same patentee, and consists in attaching 
the clasp springs of the holder to the under side of the 
pad in such way that the pad will be free to open away 
from the handle of the iron when the hand of the user 
is removed, eo helping to keep the holder cool. 



A folding chair has been patented by Mr. 
Jonathan Hill, of New York city. It consists of pairs 
of legs crossed and pivoted together so that the seat- 
board projects farther to the front than usual, and the 
seat is locked so that it cannot move either up or down 
about its central pivot, and grooves or sliding connec- 
tions at the back, with their objectionable friction and 
loss of strength, are avoided. 

A sleigh-runner attachment for vehicle 
wheels has been patented by Mr. Frank J. Larkin, of 
Kenosha, Wis. A runner is shaped the game as a 
sleigh-runner, and two wedge-shaped pieces, having a 
longitudinal groove in the bottom, adapted to receive 
the runner, can be adjusted thereon according to the 
diameter of the wheel, so the runner can be adjusted 
to wheels of any diameter. 



The Charge for Insertion under this head is One J)oUar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
asearly as Thursday morning to appear in next issue. 



All Books on Electricity, cheap. School Electricity,N.Y. 

If you want the best cushioned Helve Hammer in 
the world, send to Bradley & Company, Syracuse, N. Y. 

Cotton Belting, Linen and Cotton Hose, and Mill 
Supplies. Greene Tweed & Co., 118 Chambers St., N. T. 

Manufacturers of requisites for machinery and factory 
purposes, such as belting, and India-rubber articles, es- 
pecially new inventions, will please forward samples 
and price lists to 

Sachse & Lipmaun, 

Hamburg, Germany. 
First class references. 

Sleeve nuts, best, cheapest. Pittsburgh Sleeve Nut W'ks. 

private line telephones. S. 8. Baker, Chebanse, HI. 

Iron and Steel Drop Forgings of every description. 

E. A. Belden & Co., Danbury, Ct. 

"The Sweetland Chuck." See ad. p. 108. 

Hoisting Engines for Mines, Quarries, Bridge Builders, 

Railroad Construction, etc. Send for catalogue. 

Copeland & Bacon, New York. 

"How to Keep Boilers Clean." Book sent free by 
James F. Hotchkiss. 86 John St. New Tork. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. Wew Haven Mfg. Co., New Haven, Conn. 

Pumps— Hand & Power, Boiler Pumps. The Goulds 
Mfg. Co., Seneca Falls, N. Y., & 15 Park Place, New York. 

Fox's Corrugated Boiler Furnace, illus. p. 354. Hart- 
mann, Le Doux & Maecker, sole agents, 134 Pearl St.,N. Y. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N. Y. 

Best Squaring Shears, Tinners', and Canners' Tools 
at Niagara Stamping and Tool Company, Buffalo, N. Y. 

Lathes 14 in. swing, with and without back gears and 
screw. J. Birkenhead, Mansfield, Mass. 

The Best.— The Dueber Watch Case. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents mayalso be obtained. For instructions 
address Munn & Co., Scientific American Patent 
Agency, 261 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Blake's Belt Studs are the "best fastening for Leather 
and Rubber Belting. Greene, Tweed & Co., New York. 

For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

Railway and Machine Shop Equipment, 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New Tork. 

Wanted.— Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, New Haven. Conn. 

Waterpurifledfor all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., 117 Com- 
merce St., Newarkj N. J. 

Presses & Dies. Ferracute Mach, Co., Bridgeton , N. J. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation 00 any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Scr- 
ENTiric AMieiiicAN* SiippLicMicNT scut to them free. 
The suppi.icftiENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co ... Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Straight Line Engine Co. Syracuse, N. Y. Best in 
design, materials, workmanship, governing; no packing. 

Improved Skinner Portable Engines, Erie, Pa. 

Lightning Screw Plates, Labor-saving. Tools, p. 93. 

Catalogues free. — Scientific Books, 100 pages; Electri- 
cal Books. U pages. E. & F. N. Spon, 35 Murray St., N. Y. 

Curtis Pressure Regulator and Steam Trap. Seep. 143. 
Woodwork'g Mach'y. RoUstoneMacb.Co. Adv., p. 141. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv.. page 142. 

American Fruit Drier. Free Pamphlet. See ad., p. 158. 

The Chester Steel Castings Co., office 407 Library St., 

Philadelphia. Pa., can prove by 20.000 Crank Shafts and 

15,000 Gear Wheels, now in use, the superiority of their 

Castings over all others. Circular and price list free. 

Brass & Copper insheets.wire & blanks. See ad.p. 158, 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St.. New York. 

Friction Clutch Pulleys. D. Frisbie&Co., Phila. Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 158. 

Sewing Machines and Gun Machinery in Variety. 
The Pratt & Whitney Co., Hartford, Conn. 

The Porter-Allen High Speed Steam Engine. South- 
warkFoandry& Uach. Co.ilSO Washiugtoa ATe.|PbiLPa. 
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JUDGE FLANDERS, OF NEW YOBK. 

The Hon. Joseph R. Flanders enjoys the eminent dis- 
tinction of being one of the most prominent lawyers in 
New York. Born and brought up in Malone. Franklin 
County, on the edge of the Adirondack region, he early 
devoted himself to the practice of law, and took an act- 
ive part in the politics of the State. He was for years 
judge in Franklin County, and served with distinguished 
ability several terms in the Legislature of New York. 
He was for a Ions time in partnership, in the practice of 
law, with the Hon. W. A. Wheeler, who was Vice-Presi- 
dent of the United States during the Presidency of Mr. 
Hayes. J udge Flanders was a member of the famous 
committee appointed about thirty years ago to revise 
the Constitution of the State of New York. He always 
has been a staunch and fearless advocate of temperance 
reform, and of purity in political affairs. During the con- 
troversy which led to the war, he was conspicuous for his 
consistent and forcible advocacy of ''State rights," al- 
ways taking the ground of the statesman and jurist, and 
not afBliating with the demagogues or noisy political 
charlatans on either side. 

In his present appearance Judge Flanders' counte- 
nance gives no indication of the remarkable physical ex- 
perience through which he has passed. No one would 
suppose, from seeing him busily at work in his law 
oflSce, a cheerful, hearty, and well preserved elderly 
gentleman, that he was for many years a great sufferer, 
and that his emancipation from slavery to severe dis- 
ease was a matter of only recent date. But even so It is. 
Visiting him a few days ago in his well appointed law 
oflBces in "Temple Court," which is one of the new 
twelve story office buildings of the Metropolis, we found 
him disposed to engage in conversation regarding his 
illness and his complete restoration to health. The in- 
formation which he communicated in regard to this ex- 
traordinary case was substantially as follows: 

" For many years I suffered from weak digestion and 
the dyspepsia consequent upon it. My health was not, 
at any time since I was twenty-one years of age, vigor- 
ous; although by persistence and close application I 
have been able in most of the years to perform a large 
amount of work in my profession. Gradually I declined 
into a state of physical and nervous prostration, in which 
work became almost an impossibility. In 1879 I was all 
run down in strength a.nd spirits. Energy and ambition 
had entirely departed. That summer I went to Sara- 
toga, and took a variety of the waters, under the direc- 
tion of one of the resident physicians. But Instead of 
receiving any benefit I grew weaker and more miserable 
all the time 1 was there. 

"In September I returned to New Tork in a very re- 
duced state. I was incapable of work, and hardly able 
to leave the house. Soon after my return I suffered a 
violent chill, which prostrated me to the last degree. 
But under medical treatment I gradually rallied, so that 
in the course of the winter and spring I managed to do a 
little work at my office In my profession. During this 
time, however, I was subject to frequent fits of prostra- 
tion, which kept me for days and weeks at a time in the 
house. 

" So I kept on until the summer of 1882. I tried a vari- 
ety of medicaments which kind friends recommended, 
and was under the care of several physicians from tim e 
to time. In the latter part of the summer I went to 
Thousand Islands, where I staid several weeks with 
friends. But I found the atmosphere did not agre& with' 
me. Soon I had a chill; not a severe one, yet in my state 
it added to my weakness and general discomfort. Sev- 
eral days after this I had another chill, which totally 
prostrated me. 

" As soon after this as T was able to travel, I went to 
Malone, my old Franklin County home, Intending to stay 
for a while among relations and friends, and to consult 
my oldf amily physician. But I found that he was away in 
the White Mountains with Vice-President Wheeler»my 
old friend and former law partner. They did not return 
to Malone until three daysbeforel left there. Of course 
I con.sulted the physician. He neither said nor did much 
for me. I came away, feeling that tb e battle of life was 
nearly ended. The next time I saw Mr. Wheeler In New 
York, he told me that the doctor had said to him that he 
never expected again to see me alive, When I arrived at 
home in September, it was in a state of such exhaustion 
that I was unable to leave home except on bright and 
sunshiny days, and then only to walk slowly a block or 
two. 

" Meanwhile, my son, who had been in Massachusetts, 
made the acquaintance of a country postmaster In that 
State, an elderly gentleman, whose prostration seemed 
to;havebeenasgreat asmy own.omearly so. This gen- 
tleman had been taking the Compound Oxygen Treat- 
ment, and he had received from it the most surprising 
advantaffc. My son wrote frequently, and urged that I 
should try this treatment. But I had lost all faith in 
remedies. I had tried many things, and had no energy 
to try any more. But in September my son came to New 
York, and persuaded me to visit Dr. Turner, who is in 
charge of Drs. Starkey and Palen's office in New York, 
for the Compound Oxygen Treatment. My going there 
was not hscause I had any faith in this treatment, but 
to gratify my son's kind importunity. When Dr. Tur- 
ner examined my case, he thought I was so far gone that 
he hardly dared to express the faintest hope. 

"On the seventh of October 1 commenced taking the 
treatments 'J'o my great surprise I began to feel better 
within a week. In a month, I improved so greatly that 
I was able to come to my office and do some legal work. 
I then came to the office regularly except in bad weather. 
On the nineteenth of December a law matter came into 
my hands. It was a complicated case, promising to give 
much trouble, and to required very close attention. I had 
no ambition to take It, for I had no confidence in my 
abilityto attend to it. I consented, however, to advise 
concerning it. and to do a little work. One complication 
after another arose. I kept working at It all winter and 
Into the spring. For three months this case required as 
continuous thought and labor as I had ever bestowed 
on any case in all my legal experience. Yet under the 
constant pressure and anxiety I grew stronger, taking 
Compound Oxygen all the time. In the Spring, to my 
astonishment, and that of my friends, I was as fit as 
ever for hard work and close application. 

" My present health Is such that 1 can without hard- 
ship or undue exertion attend to the business of my pro- 
fession, as of old. I am regularly at my office in all kinds 
of weather, except the exceedingly stormy, and even 
then It Is seldom that I am housed. My digestion is 
good, my sleep Is as natural and easy as It ever was, and 
my appetite is as hearty as I could desire. 

** A remarkable feature of my case is the hopelessness 
with which Dr. Starkey viewed It at the outset. It was 
not brought to his personallattentlon until after, in Dr. 
Turner's care, I had begun the treatment. Then my son 
wrote to him, setting forth my" condition, and asking 
him to Interesthimself indiTidually in endeavors for my 
benefit. Dr. Starkey replied that he had carefully ex- 
amined the ctbset as set before him, and that there was 



evidently nothing that could be done. He saw no pos- 
sible chance of my being made better, and doubted if I 
could even be made more comfortable. ' I am very sor- 
ry,* he wrote, * to give such a hopeless prognosis, but 
conscientiously I can give no other.* What would Dr. 
Starkey have said, had he then been assured that in less 
than a year from the time of his writing I should be 
thoroughly restored to as good health as ever I had, and 
that I should be able to attend regularly to the arduous 
duties of my profession ? 

" Do I still continue to take the Treatment? No, not 
regularly, for my system is in such condition that I do 
not need it. Once In a while, if I happen to take cold, 
I resort to the Treatment for a few days, and always 
with certain and beneficial effect. 

" My confidence in the restorative power of Compound 
Oxygen is complete; as also it is in the ability and in- 
tegrity of Drs. Starkey and Palen, and of Dr. Turner, 
who is in charge of their New York Depository; other- 
wise I should not allow my name to be used in this con- 
nection. I have thus freely made (mention of the his- 
tory of my case as a duty I owe of rendering possible 
service to some who may be as greatly in need of physi- 
cal recuperation as I was." 

From the above it would seem that even the most de- 
spondent invalids and those whose condition hasheen 
supposed to be beyond remedy, may take courage and 
be of good cheer. For the most ample details In regard 
to Compound Oxygen, reference should be made to the 
pamphlet Issued by Drs. Starkey and Palen, 1109 and 1111 
GIrard Street, Philadelphia. On application by mail, 
this pamphet will be sefit to any address. 



NSW BOOKS AND FUBIICATIONS. 

The Creators of the Age of Steel. By 
W. T. Jeans. Charles Scr!]:)ner's Sons, 
New York. Price, $1.50. 

This is a volume of sketches, anecdotal and some- 
what historical, but well adapted to suit the popular 
taste, for it touches upon the most prominent points in 
the lives of Sir Henry Bessemer, Sir William Siemens, 
Sir Joseph Whilworth, Sir John Brown, Mr. S. G. Tho- 
mas, and Mr. G. J Snelus. These are all names of men 
who have become known to the world feince 1850, in con- 
iiecti on with the wonderful development of the period 
in metallurgy, although some of them, and particularly 
the late Dr. Siemens, have been equally distinguished 
by eminently valuable researches in many other direc- 
tions. The book is a particularly good one for the read- 
ing of boys engaged In any mechanical employment, its 
facts being such as are calculated to lighten studioas 
labors and stimulate ambition. 

Bulletin de la Societe Internationale 
DE8 Electriciens, Paris : Librairie 
Gauthier-Villars. Price, 37 fr. per annum. 
The first number of Vol. I. of this periodical con. 
tains the history of the formation of the society, 
its constitution and by-laws, together with a list of 
more than 1,200 members. As the name indicates, 
the society is f>pen to all nationalities, irrespective of 
the occupation of the applicant; any one In any way in- 
terested in electricity may become a member. The 
Bulletin appears monthly, and will contain the proceed- 
ings of the society, together with contributions from 
men of science. 

Steel and Iron. By William Henry Green- 
wood, F.C.S.,Assoc.M.LC.E.,M.I.M.E. 
Cassell & Company, London and New 
York. 536 pp. Price $2. 

This is one of a series of manuals of technology edit- 
ed by Prof . Aryton, F.R S., and R. Wormell, D.Sc., 
M.A. The general student and the intelligent workman 
will find in this volume a clear and comprehensive 
manual of practical information, and of the scientific 
principles upon which the practice rests, in the metal- 
lurgical and mechanical treatments between the iron ore 
and the production of the finished bar, rail, or section. 
The author disclaims endeavoring to compass such mi- 
nute detail as would be necessary to cover all particulars 
of the whole range of such operations, but the vast 
field of practical knowledge which the title suggests has 
evidently been faithfully gleaned, the progress of rece»t 
years intelligently considered, and about as much well- 
digested information given thereon as could well be got 
into a treatise of such dimensions. 

History of the United States in Rhyme. 

By Robert C. Adams. D. Lothrop & Co., Boston. 




HINTS TO CORRESPONDENTS. 

No attention wilJ be paid to corarauuications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents wili not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of tiie paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the sub jeer, 
as we cannoi.be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Scphle- 
UBNT referred to in these columns may be had at the 
office, Price 10 ceut,s each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label tlieir specimens so as to avoid error in their indent! 
fication. 



(1) C, F, P. asks for an ink that will copy 
well in an ordinary letter press and will not gum In a 
stylographic pen? A. We would recommend you to use 
an ink made by dissolving one part of commercial ni- 
grosin, soluble in water, in 80 parts of water, and to 
this add a sufficient quantity of [glycerine or sugar to 
produce a copying ink. 
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(3)"W. H. W. writes: You recently gave an 
interesting account of the manufacture of walking canes. 
Will you be kind enough to state in your nest issue the 
mode of polishing, or rather the receipt for varnishing 
tlie caues? A. Use the following: gum shellac, 3 oz.; 
gum mastic, 1 oz.; gum saudarac, 3 oz.; alcohol, 40 oz. 
Dissolve the last two in the alcohol, then dissolve the 
shellac, and pour off the clear f oruse. 

(3) J. 0. L. asks if there is any cheap way 
of making Prussian blue» and which is the bestway? A. 
The following method is given in " Spons' Encyclope- 
dia" : (a) A solution of two parts of alum and one part of 
iron sulphate is made in water; a solution of potassium 
ferrocyanide is then acidulated with sulphuric acid, and 
some of the first solution is drop ped in till the precipi- 
tate falls slowly; the latter is well washed in a filter 
and dried, ip) Mis a solution of ferrous sulphate with 
one of potassium ferricyanide; wash and dry, 

(4) A. F. asks: I. What are the ingredients, 
and their exact proportions, for the silvering of glass, 
hew process? 2. How can I successfully silver small 
sheetsof glass by thatprocess? 3. How are glass balls 
and other similar articles silvered by the same process? 
A. 1, 2, 3. We presume reference Is made to the fol- 
lowing process, rer^ently published by Prof. Palmieri: 
When into an ammoniacal solution of silver nitrate is 
poured, first, a little potassium hydroxide and then a 
few drops of glycerine, the reduction of the silver be- 
gins at once. This action is accelerated if ether or al- 
cohol be added to the mixture. A moderate heat and 
darkness are said to increase the brilliancy of the pre- 
cipitate, and darkness also favors the adhesion to the 
mirror of the deposit. 4. Is heat necessary by the more 
simple process of the silvering of above named objects ? 
A. Heat produces abetter result, and the operation takes 
place more quickly. 

(5) J. McD. — Chloride of lime is made in 
BIngland chiefly b y the alkali o r soda ash manuf acr.urers. 
The chlorine gas obtained as a by-product is used to 
6aturate the lime. In this way they are able to produce 
It much less expensively than would be possible in this 
country, where a special plant would be necessary. The 
manufacture of tobacco is described in Supplement, 
196. 

(6) W. C. W. asks: 1, How much space 
floesonecubicfoot of air fill when underpressure of 
one additional atmosphere— when under two? A. One- 
half cubic fool ; one-third cubic foot; space occupied in- 
versely as the pressure. 3. What per cent of water is 
wasted when using a hydraulic rara? A. From two- 
thirds to eleven-twelfths of the water will be lost, 
according to the height the water has to be raised. 

(7) Gr. S. G, writes: How can I prevent a 
water tank situated in the tower of a wind mill from 
freezing? I notice that some of the Western manu- 
facturers of mills give instructions in their cata- 
logues for frost proofing. What is their process? A. 
You may protect your water tank from freezing by 
placing a tight cover over the top with an extra 
siding part of the way down from the top. Lay 
on the cover straw, hay, or felt, anything to keep the 
air f r«m circulating at the surface of the water. If ihe 
inlet and outlet pipe is at the bottom the water strati- 
fies in eold weather, the cold water remaining at the 
top while the feed and discharge is constantly going on 
at the bottom. Hence the top freezes first. If two pipes 
are used, the inlet pipe should be carried to the top of 
the tank, which will force a mixing of the water and 
lessen the liability tof reeze. If ice cold water is pump- 
ed, as from rivers or creeks in winter, then the whole 
tankmustbe covered in as close as a country cellar to 
prevent freezing. 

(8) M. F. asks if there is any leather pulp 
made from leather waste, how it is made, and whether 
anything like leather would mix with it to make grind- 
ing or polishing wheels? A. The waste from tanneries 
and currying shops, in the shape of fleshlinga from the 
hide, and trimmings and skivings from partly tanned 
leather, are used to some extent in this way in the mak- 
ing of what isknown as "leather board," a cheap rolled 
and pressed substitute for sole leather in the cheapest 
grades of boots and shoes, but the fiber when made into 
a pulp has no cohesive force to fit it for the purpose 
suggested. It makes rather a gelatinous tissue. The 
thick hide of the walrus is especially tanned and large- 
ly used for polishing wheels. 

(9) M. L. D., Saratoga, asks for the process 
ofmakingEussia leather, and where the materials can 
be obtained? A. Russia leather is made in this coun- 
try substantially the same as any cowhide, calfskin, or 
sheep leather, allowing for the diiterent way of finish- 
ing, but using birch bark tar to give the peculiar aroma. 
The process was long considered a trade secret, until 
about ten years ago, when Mr. Jewell, our Minister to St. 
Petersburg, and himself a tanner, looked into the busi- 
ness, and sentover the first lotof several barrels of birch 
bark tar to our largest sheepskin tanning firm. Since 
thattime we have made a great deal of whatis really 
only imitation Russia leather, for while it has the 
peculiar smell, it is very rare that any such leather 
is made here equal to the sterling quality of that 
which the Russians take so long a time and use so much 
care in making. The birch bark tar can probably be 
bad of some of our importers trading with Russia, or 
possi bly of one of the large sheepskin firms making 
the imitation Russia leather. 

(10) N. J. H. says : Please state whether 
the bridge that spans the river Tay, in Scotland, has 
not given way since being finished, and let a train of 
cars into the river? A. A section of the original Tay 
bridge, 3,000 feet long, fell on the evening of Dec, 28, 
1879,carrying down with it a train of passenger cars. 
A violent gale was blowing at the time. AH on board 
the train were lost. 

(11) W. B. M. asks: 1. What are the black 
crystals formed on the carbons of the Grenet battery, 
using solution of potassium bichromate? A. Chrome 
alum, 2. About what is the ratio of power between the 
Grenet and Grove cup battery? A. Measured in volts 
the Grove is 1,956, and the Grenet 1,095. The latrer has 
been somewhat augmented lately by improvements in 
the bichromate solution. 3. Would that insulating sub- 
stance known as *' hard gelatinized fiber," in sheets 
one thirty-second inch thick, be suitable for insulating 
layers of secondary wire in an inductioa coil? A. It 



would answer, but a good quality of sheet hard rubber 
would probably be better. 4. In a medical induction 
coil, the magnetic induction of the core, as I understand 
it, is Bhut ofE by a tube of brass, fitted to slide over the 
core. How is it that the vibrator, which is operated by 
the magnetized core, is not also stopped? A. The tube 
diminishes the current induced in the secondary wire, 
but produces do effect on the magnetic core of the coil. 
6. In a small induction coil I am able to get a shock 
with one of the secondary poles (I do not know which) 
and either of the primary poles. Where is the circuit? 
It seems impossible that therecan be a circuit through 
the coil, it is so thoroughly insulated. A. There may 
be no metallic circuit. You can get a shock from a sec- 
tion of the wires without touching the other. It is the 
discharge of static electricity accumulated at the ex- 
tremities of the secondary wire. 

(13) E. F. M. writes: I have in my dwell- 
ing an iron tank and iron pipes to convey water through 
my house. I find iron scales constantly flowing and 
getting in the valves and water cocks, which causes 
them to leak. Please suggest a remedy. A. You do not 
say that your tank is painted. It should have been thor- 
oughly painted before being used. The only way now 
is to clean it thoroughly and free it from scale on the 
inside; have it well dried. Then paint the inside with 
red oxide of iron (Prince's metallic paint) and boiled 
linseed oil only; no tuipentine or other mixtures. Mix 
so that the paint spreads easily. Let the first coat dry 
well before putting the second coat on. This may take 
several days, unless you can open the tank to the sun 
and air. 

(13)'W.C. R. asks 1. If Portland cement will 
take a polish, and if impervious to water, no oil or var- 
nish to be used in the polishing? A. The Portland ce- 
ment will not take a polish without varnish or resinous 
filling. 'Z. Also, if thatimitation of wood which I saw 
described in your paper some months ago will take a 
polish with water the same as stone, no oil to be ap- 
plied? A. You willhavetogivelhediiteornameof ar- 
ticle in relation to imitation of wood. 

(14) A, M. B. asks how the hoops of wood- 
en pails, tubs, etc., are painted; whether they are done 
after putting in place or not? A. The hoops on wooden 
pails are painted by means of a roller charged with 
paint. The tubs and pails are revolved. 

(15) S. P. C. asks for a simple method to 
prevent the reverberation of sound in a school room? 
A, Rough finished walls and ceiling are better than 
hard smooth finish. Paper hangings with dead finish 
or flock surface or flock figures will sometimes break 
the sharpness of the reverberation. Curtains hung upon 
the walls or windows, they can be of muslin or cheese 
cloth tastefully hung. Sometimes on only one side, op- 
posite the speaker, will accomplish the purpose. In a 
school roomlarge maps hung between the windows il- 
lustrating the daily teaching are both instructive and 
very useful as anti-reverberators. They are on sale by 
the school book publishers of New York and probably 
St. Louis. 

(16) A. R. B. — Your spy glass with a level 
mounted above will have itno means of adjustment. You 
must have level arranged so that you can vary its posi- 
tion with the axis of the spy glass. The horizontal line 
is necessary, and must be placed across the field in the 
focus of the eye glass. As you will have no means of 
reversing the spyglass with accuracy for ascertaining the 
coincidence of alignment between the level and the 
glass, you will have to adjust by some observed level 
with another instrument. You can make a fair spirit 
level with a small long bottle nearly filled with alcohol 
and corked tightly, leaving just enough air in for a 
bubble; fasten it in a socket with plaster of Paris. A 
common carpenter's level is a very good instrument for 
leveling, by sighting across the top for ordinary ditches 
and drains. 

(17) J. B. C. asks whether malleable iron 
can be cut with a sheet iron saw, run with a great de- 
gree of speed, and what causes it— the expansion of the 
saw or the friction of the air? Iron can be cut without 
touching the saw when still. And, also, what velocity 
would au 8 inch saw have to be run at? A. A wrought 
iron saw under high epeed cuts iron or steel cold by the 
friction of the saw. An 8 inch saw would do very little 
work on iron, and would have to run 3,000 turns per mi- 
nute; 24 to 36 inch saws are used for such work running 
from 2.000 to 3,000 turns per minute. 

(18) H. Gr. asks: What ought to be the dia- 
meter of smoke stack, also height, for 3 boilers, 58 in. 
in diameter and 23 ft. long, with 5 flues in each boiler 
four-tenths in, and one-fifteenth in. in each? A. For- 
ty-two to 44 in. square and 68 to 70 ft. in height, if any 
high buildings surround the chimney, increase the 
height, to 80 ft. 

(19) J. A. C. asks: 1. What is the best speed 
to ruu a main line machine shop shaft, so as to use pul- 
leys with plenty of belt surface? A. About 130 revolu- 
tions per minute. 2, Also, what is the best speed to run 
a main line mill shaft for sawing cord wood, plank, and 
trees, so as to use pulleys with plenty of belt surface? 
A. About 200 or 220 revolutions per minute. 3. How 
many revolutions per minute should a 26 in, 'circular 
saw be run, also what size belt to use for sawing oak 
cord wood plank? A. Fifteen hundred to 1,600 revolu- 
tions per minute. We think a 5% in. belt would suit. 4. 
Also what size boiler will it take to run an engine 8 x 12 
100 revolutions per minute, whether vertical or horizon 
tal? A. A boiler with 180 ft. surface if vertical tubular 
or 145 f r. surface if horizontal tubular. 

(20) J. H. B. asks: 1. Does the weight of a 
loaded wagon bear equally on the entire length of the 
spindles of the axlea? A, Yes. 2. If the wheels of a 
loaded wagon with tires two inches wide be taken off 
and wheels with tires four inches wide substituted, will 
the friction or traction be increased on a hard road? A, 
Your question is very indefinite. If the wagon be a 
road engine, the traction will be increased. 

(31) M. H. asks: What changes would be 
necessary for us to make in our furnace to use natural 
gas to generate steam? We have been using soft coal. 
U natural gas used anywhere as fuel to generate steam? 
If so, how are the jets arranged under the boiler? A. 
There are a number of devices in use for burning gas 
under boilers, most of which are patented. The gene- 
ral principles are those of a Bunsen burner, in which a 



ctntral jet is placed in a short tube so arranged that a 
strong blast from the central tube will draw in through 
small holes the gas or air from another source and force 
a mixture at the point of the nozzle. In some, the cen- 
ter blast is air under high pressure, drawing the gas 
around it; after the manner of an injector. In others, 
the gas is under a pressure, as the central blast drawing 
air in by suction. Again, steam from the boiler is used 
for the center jet, drawing both gas and air by suction. 
These jets are multiplied to suit the conditions and re- 
quirements of the boiler, from one to six jets being used 
when applied through the doors with large pressure. In 
some the entire grate is removed and a nest of Bunsen 
burners put in its place, all being united in a common 
feed pipe with gas under five to ten pounds pressure 
issuing through the center tubes. 

(22) M. Gr, writes: We think one of our re- 
fineries is mixing glucose with sugar. AVe wish to know 
how to detect glucose in a sugar mixture? A. Cane 
sugar has no effect on Fehling's solution, while a liquid 
containing glucose will throw down a red to yellowish 
precipitate of copper ox:ide in this reagent. 

(23) J. M. D. asks: How is it possible that 
coffee becomes burned in the making, the kernels being 
kept constantly in circulation by the boilingof the water? 
A. It is the extract of the coffee that is in contact with 
the overheated tin that at first becomes baked to the tin 
and then burns, and makes the disagreeable flavor call- 
ed burned coffee. This occurs often when coffee pots 
are not kept perfectly clean, or coffee is allowed to 
stand in the pot when not in usse. A scum deposits upon 
the bottom which easily bums when the pot is placed 
on a very hot fire. 

(24) C. F. P. asks: Can a " cut" of type metal 
be cast in a mould of plaster of Paris, so as to distinct- 
ly show the hair lines when printed, and if so, please 
describe process? A. The oidinary stereotype process 
will afford a fair copy of a cut, but an electrotype is 
to be preferred. You can take a stereotype mould from 
your cut by very carefully oiling the cut and then pour- 
ing over it a thin batter of very fine plaster of Paris. 
When it hardens it should be removed and dried in an 
oven or other equally warm place. When dry it should 
be lowered face up in a kettle of melted type metal and 
allowed to remain below the metal until bubbling 
ceases, when it may be carefully drawn up and allowed 
to cool. To secure the necessary thickness of metal 
the mould is surrounded by a metal frame. 

(25) S. H. — Tungsten or wolfram is worth 
60 to 80 cents per pound in Liverpool, and is subject to 
20 per cent ad valorem duty. Sells here for $1 per 
pound. Used in making musket /?teel, the hardest steel 
made. 

(26) H. "W. asks: How is the gilt label or 
title on the back of a book made? Theoretically, I 
know how It is done—burned into the leather, etc.; but 
what I want to get at is— what is used in the work, and 
whatis the process? 1'htre is no bindery in our neigh- 
borhood, so I turn to you for help. A. Gilding on 
leather, cloth, and other book binding material is simi- 
lar to sigu gilding, except that heat is applied. A size 
is used, the ordinary gold leaf is applied thereto, the 
type or engraved metal is heated and pressed against 
the gold leaf upon the book cover, and the gold remains 
in the letters or where the pressure was made. The 
surplus gold leaf is then brushed away. 

(27) E. H. R. asks: What is the difference 
between coke and charcoal tin, and how are they manu- 
factured? A. The difference is in the quality of the 
Iron— charcoal iron making the best tin— it is tougher 
and easier worked. The tinning is done by dipping the 
sheets in melted tin. 

(28) Mrs. J. L. H, asks: 1. For a recipe 
for making sirups to use in medicines, as sirup of rhu- 
barb? A. Sirup of rhubarb may be prepared by macer- 
ating 6 ounces bruised rhubarb in 4 ounces dilute alco- 
hol; press and filter, and evaporate to 2 pints. Mix; '^ 
fluid ounces of this tincture with 28 fluid ounces simpJ 
sirup. For further details consult the U. S. Dispensa- 
tory. 2. Would like information of silk culture from 
cocoons? A. Some information on this subject is given 
on page 1707, of Scientific Amebioan Supplement, 
107, and further in great detail in Scientific American 
SupPTiEMENTS, 174 and 175. 

(29) J. M. O'M. writes: I have a very valu- 
able meerschaum pipe which I have failed to color by 
smoking; please let me know through the medium of 
your valuable paper of an artificial or otlier way to 
color it. A. Ordinarily the pipe is boiled for coloring 
in a preparation of wax which is absorbed, and a thin 
coating of wax is held on the surface of the pipe, and 
made to take a high polish. Under the wax is retained 
the oil of tobacco, which is absorbed by the pipe, and 
its hue grows darker in proportion to the tobacco used. 
A meerschaum pipe at first should be smoked very'slow- 
ly, and before a second bowlful is lighted the pipe 
should cool off. This is to keep the wax as far up on the 
bowl as possible, and rapid smoking will overheat, driv- 
ing the wax off and leaving the pipe dry and raw. A 
new pipe should never be smoked out doors in extreme- 
ly cold weather. 

(30) W. T. B. asks: Where is the largest 
steam engine in existence? A. Wethinkit is the Pil- 
grim's engine, 110 in. cylinder, 14 ft. stroke, the largest, 
single cylinder engine; but the double engines of the 
large Atlantic steamers have more power. 

(31) J. A. H. asks: Can you inform me of 
II method of marking a steel tape with acids so that the 
figure so marked will show bright against the dark steel ? 
A. Melt ordinary beeswax and tallow equal parts, or 
better beeswax 2 parts and Venice turpentine 1 part, 
and coat the steel with it where you wish the letters to 
appear, using it as a paint with a camel's hair brush to 
form the letters. Immerse the steel in a bath of sul- 
phuric acid 1 part, nitric acid 1 part, water 2 parts by 
measure, for ten minutes or even less. The progress 
may be noted by taking from the bath and immersing 
in clear water. 

(32) N. 8. H. asks: 1. For the composition 
used for impression paper? A. Impression paper is 
prepared by mixing lampblack with cold lard to the 
consistency of thick cream, and applied to the paper 
with a rag. Then take a flannel rag and rub until all 
the color ceases coming off. 2, 1'he receipt for the com- 
position that Is put on illuminating watch boxes? A. 



For the preparation of a luminous paint see Sciejjtific 
American Supplement, No. 249. 3. Also a receipt for 
making liquid glue? A. See back nnnabers of Scientific 
American. 

(33) M. N. W.— The method of making cast 
iron malleable is briefly as follows: *' White " or brit- 
tle iron Is used for the castings. When the castings 
are cleaned from the moulding sand, they are packed in 
cast iron boxes with sides arid bottoms three-quarters 
of an inch thick, with powdered sal ammoniac and 
forge scales, put in an oven, and kept at a red heat 
from six to eight days, according to the size of the cast- 
ings. They must cool gradually. 

(34) E. A. J. asks: If coin meal will cause 
a locomotive boiler to foam? A. If put in in any quan- 
tity it will cause foaming for a time, but gradually wear 
off. 

(35) C. E. McC. asks for a receipt for paint- 
ing or staining a checker board on marble top table. 
Something that will not spread or wash out, A. In 
gtaining marble it is necessary to heat it hot, but not so 
hot as to injure it, the proper beat being that at which 
the colors nearly boil. Blue is produced with an alka- 
line indigo dye. Red by dragon's blood in alcohol. 
Yellow by gamboge in alcohol. Gold color with (sal 
ammoniac) ammonium chloride, zinc sulphate, and ver- 
digris, equal parts. Green, sap green in alcoholic po- 
tassium hydroxide. Brown, tincture of logwood. Crim- 
son by a solution of alkanet root in turpentine. Black 
spots may be produced with silver nitrate. As a gene- 
ral rule, however, we believe these tables are made by 
inlaying rather than by staining. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated": 

E. C. P, — The specimen is ordinary clay. It would 
have no value in New York on account of the iron it 
contains, but you might find some local demand for it. 
—B. M. B.— No. 1 consists of decomposed or oxidized 
sulphides of iron; the taste is due to ihe sulphur. No. 

2 is an iron ore consisting of oxides and sulphides. No. 

3 is the magnetic oxide of iron, or magnetite. No. 4 is a 
sample of clay too gritty for polishing purposes.— M. 8. 
—It is impossible to form any opinion in regard to No. 1 
unless it is chemically examined, the expense of which 
would be $5.00. No. 3 is a decomposed shale rock of no 
use or value. 
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For Tvblcb Letters Jeatent of tbe United 
States ivere Granted 

February 26, 1884, 

AND KACH BKABIING THAT DATB. 

[See note at end of list about copies of these patents.] 



Air pressure apparatus for beer kegs, etc., C. 
Heintzetal 

Alarm. See Fire alarm. 

Alcohol, process of and apparatus for the produc- 
tion of highly purified, J. A. stelzner 

Amalgamator, A. B. Paige 294,263, 

Annunciator, electric, I. H. Farnham 

Automatic lubricator, J. C. Thayer 

Ax. a. a. Pace 

Axle, carriat^e, J. Gowland 

Back band hook. F. Ilaynes 

Back stay fastener, C. M. Schaefer 

Bag fastener, 'W*. B. Hanloa 

Bag lock, T. Wood 

Balance, spring, H. Haerter 

Barrel cover, detachable, H. Mann 

Bathing apparatus, J. Ransom 

Battery. See Galvanic battery. 

Bed, sofa, W. A. Clark 

Beef cutter, J. Glover 

Beer cooler, C. A. Bartliff. 

Bell, W. B. Barton 

Blast furnaces, hot blast apparatus for, J. F. Ben- 
nett 

Blast furnaces, regenerative hot blast stove for. 
Ford & Moncur 

Blind and awning, window, E. Lee 

Blind stiles, wiring, S.VanAuken 

Blind, window, A. H. Hill 

Boats, sliding seat for. J. C. Garrood 

Book case, revolving, \V. C. Seldomridge 

Books, device for holding open the leaves of, G. 
D. B. Small 

Boot and shoe last. W. Pond 

Boot and shoe lasting device, W. Rogers 

Boot or shoe, C. w. Monson 

Boot or shoe, rubber, I. F. Williams 294,173, 

Bottles for containing aerated or gaseous liquids, 
stoppering, R. J. Sankey 

Bracelet, plated edge band, J. A. & C. F. Charnley 

Brickkiln. W.N.Graves , 

Brooch pin. J. H. Purdy. 

Buckle, tug, S. Funk 

Burnishing machine, W. J. Heffernan 

Button fastener, F. A. Smith, Jr 

Button hook, J. C. Beetle 

Buttoner. shoe, J. L. Sommer 

Cables around curves, mechanism for carrying 
wire. G. Judge 

Caissons, construction and operation of, J. E. 
Robinson 

Can. See Oil can. 

Can ending and seaming machine, Norton & 
■Hodgson 

Car brake, W. Bramble 

Car brake, G. W. Cofan 

Car coupling, E.L. Granger 

Car coupling. Grounds&Gibson 

Car coupling. H. Pidcock 

Car door, F. B. Brownell 

Car replacer, E. B. Alexander 

Car. sleeping, T. Clarke etal 

Oar ventilator, W. E. Cowen 

Car wheel, F. H. Smith 

Carriage wheel. E. P. Lynch 

Cartridge implement, M. S. Alexander 

Cartridge shell. O. F. Selbold 

Cartridge shells, machine for drawing metallic, P. 
Butler 

Cartridge shells, machine for treating, W. Lorenz 

Case. See Book case. Map case. 

Cement, manufacture of, L. Roth 

Chain lock or baggage guard, M. J. Clark 

Chair. See Dental chair. Folding chair. 

ChuclJ,ariU, C.Gage..... 



294,230 



294,285 
294.264 
894,212 
294,163 
294,144 
294.222 
894,229 
894.083 
294,228 
294,299 
294,237 
294,057 
294,150 

294,193 
294.031 
294,183 
294.184 

294,008 

294,314 
294.324 
294,098 
294,233 
294,029 



294.097 
294,146 
294,276 
294.S«3 
294,174 

294.156 
294,010 
294,223 
294.(y;5 
294,028 
294,129 
294,089 
294,186 
294,284 



294,078 



294,065 
294.306 
294,013 
294,184 
294.127 
294,266 
294,194 
298,996 
294,331 
894,016 
894,090 
294,056 
294,176 
294,280 

294,115 
294,055 

294,060 
294,012 

294121 
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Cnuck, lathe, D. E. & L. E. Whiton 294.296 

Churn dasher, J. E. Finley 294,034 

< hurn motor, Evans & Fielding 294,120 

Churn motor, Nevel & Fisher 294,064 

Cider pr ess rack, W. H. Ferguson 294,033 

Cigar and match holder for tables, combined, J. 

P. Walch 294,29S 

Cigarette machine. Burns & Buckman 291.n3, 294,114 

Clasp for fastening gloves, etc., G. E. Danforth. . 294,019 

Clock, alarm. I. S.Goldman 294.220 

Clock alarm apparatus, W. D. Smith 294,338 

Clock pendulums, electric device for synchroniz- 
ing, V. Himmer 294,132 

Clock, secondary electric, V. Himmer 294,131 

Clock striking mechanism, G. B. Owen. 294,262 

Cock, automatic cylinder, Reed & Loetzer 294,334 

Collar, horse, M. S.Fort 294,2B 

Comb, W . Crabb. 294,204 

Combination lock, C. Tregoning 294,290 

Compressing plastic material, machine for, C. J. 

Ridenour 294.2.'4 

Copper salts by the aid of electricity, making, J. 

K . Kessler 29^.051 

Corsets, apparatus forming and shaping, J. A. 

House 294,046 

Cotton worm destroyer, sprinkler, etc., Lambert 

& Wiggins 294,135 

Coupling. See Car coupling. Thill coupling. 

Cryptographal table, J. L. Winnea 294.175 

Cultivator, I. A . Smith 294,091 

Curry comb, H. C. Brill 294,305 

Cut off valve gear. Hatch & Riesenberg 294,036 

Cutter. See Beef cutter. Milling cutter. Pipe 
cutter. 

Cutter head, II. S. Boynton 294,006 

Cutter head for wood working machines, S. Os- 

born 294,067 

Cylinder engine, revolving, J. J. Blair 294,304 

Cental chair, E. P. Stiles 294.286 

Deodorizing and disinfecting apparatus, G. Nobes 294,327 
Detachable handle for glass and earthenware 

dishes, J. B. Tlmberlake 294,289 

Ditcher, tile. K. Jamea. ..... 294,049 

Door check, W. B. D ager 294,018 

Dredge, hydraulic, J . H . Anderson 294,303 

Dredging bucket, J. Menge 294,350 

Drier. See Grain drier. Malt drier. Ore drier. 
Drill. See Expansible drill. Ratchet drill. 

Drop press, J. A. Horton 294,237. 

Dust from air, method of and apparatus for sepa- 
rating. J. M. Mclntyre 294,248 

Eccentric, shifting, Payne & Williams 294.071 

Electric machine, dynamo, W. Hochhausen 294 043 

Electric machine, dynamo, E. Thomson 294,094 

Electric machine regulator, dynamo. C. E. Ball 294,180 

Electric machine regulator, dynamo, C. L. Buck- 
ingham 294,307 

Electric machine regulator, dynamo, W. Hochhau- 
sen 294,038 to 294,040 

Electric machine regulator, dynamo, A. Q. Water- 
house 294,169 

Electric machines, automatic regulator for dy- 
namo, A. G. Waterhous 294,170 

Electric machines, commutator for dynamo or 

magneto, Rae & Healy 294,270 

Electric motors, automatic brake for, W. Hoch- 
hausen 294.041 

Electric power distribution system,! E. Thomson 294,095 

Electric regulator motor, C. J. Van Depoele 294,165 

Electrical conductor, F. L. P ope 294,148 

Electro magnetic machine, J. W.Nystrom 294.066 

Elevator for bags, etc., A. Conrad 294,015 

Embossing and backing wall decorating materials, 

machine for, W. S. Morton 294,257 

Emery wheels, device for saving the waste from, 

P.Mathes . 294,141 

Engine. See Cylinder engine. Oscillating engine. 
Steam engine. 

Eraser, slate, W. M. Whiting.... 294,295 

Expansible drill, O.Allen 294,30 

Eyelet, C. K. Pickles 294,265 

Fence,!.. A. Baker 294,106 

Fencing, ■machine for barbing metallic, H. L. Ar- 
nold . 294,105 

File, bill and letter, S. H. Fish 294,214 

File box, paper, F. W.Pratt 294.268 

File holder, paper, A. C. Schooley 294.279 

Filter. Lewis& Wolff 294.244 

Filter, water, J. Johnson - 294,133 

Finger rings, bracelets, etc., lock for adjusting, F. 

J. Schindler 294.277 

Fire alarm and fire extinguisher system, electric, 

(J.E.Buell 294,008 

Fireeacape, P. A.Bone 294.109 

Fire escape, W. Jensen 294,239 

Fire escape, C. A. Roberts 294,275 

Fire escape ladder, folding, F. W. Hof ele 294.319 

Fire extinguisher and alarm, C. E.Biiell 294,308 

Foldingchair, J. Hill 294,234 

Fork. See Hay fork. 

Furnace. See Glass furnace. Smoke and gas con- 
suming furnace. 

Galvanic battery, O. C. D.Ross 294,335 

Gas, apparatus for producing and burning, L. D. 

York 294,301 

Gases and steam, apparatus for separating liquids 

from. Wood & Richmond ... 294,300 

Gate. See Railway gate. 

Gate.D. E. Robinson 294,077 

Generator. See Steam generator. 

Glass furnace, H. Gasmire 294.122 

Governor or shifting eccentric, Payne & Williams 294.070 
Governor or shifting eccentric, steam. Payne & 

Williams 294,069 

Grading and ditching machine, road, Otterman & 

Ver Genius 294,330 

Grain cleaning machine. Curtis 't Helfrich. 294,305 

Grain drier, M. A.Sutherland 294,287 

Grain scourer and cleaner. R. H. GrifBths 294,225 

Grain shoveler, automatic, J. B. Pugh 294,333 

Gun, bomb, P.Cunningham 294,017 

Gun wnd, M. S. Alexander 294,177 

Hiiir crimper, M. Campbell 294,309 

Halter, E. Barnard.... 293,999 

Halter weight, Roy & Waldt 294,081 

name fastener, A. B. Conde 294,202 

Handle. See Detachable handle. 

Hangers to coats, etc., machine for attaching and 

setting metallic, Haff & Walbridge 294,033 

Harmony, apparatus for use in studying, B. S. 

Maitland 294,139 

Harness, S. L. Bligh 294,005 

Harrow. J. H. Christy 294,011 

Harrow, rotary, I), w. Brown 294,112 

Harrow tooth, P. B. Viele 294.292 

Harvester reel, W. A. Wood 294,103 

Hat ventilator, W. M. Protheroe 294,149 

Hats, etc., apparatus for paring the brims of silk 

and felt. Marsh & Cree 294,246 

Hntch cover, self-closing, A. J. Ballard 294,108 

Hay fork, Kanouse & Miller 294.050 

Hinge. C.E.IIart 294,035 



Holder. See File holder. Sad ironholder. 
Hook. See Back band hooK. Button hook. Rein 

hook. Trellis hook. 

Hop box shade, T. I'rior., 294,332 

Horse checking device, W. S. & H. Bentz 294,187 

Horseshoe, O. H. Merrill 294,062 

Hydrant, Race & M athe ws (r) 10,452 

Ice machine, G. Taylor ^,093 

Inhaler for anaesthetics, G. H. Hurd 294,047 

Interest, machine for computing, J. W. Robinson 294,079 
Iron and steel, apparatus for the manufacture of 

ingot. J. F. Bennett 294,002 

Iron and steel rods, hardening and straightening, 

J. H. Helm 294,130 

Joint. See Railway rail joint. 
Kiln. See Brickkiln. 

Lace fastener, shoe, H. II. V.Lilley 294,054 

Lactometer, A. R. Leeds 294,052 

Ladder. G. H. Cloyes 294,199 

Lamp, double electric arc, W. Hochhausen 294,(W2 

Lamp, double electric arc, A. G. Waterhouse 294,299 

Lamp, electric arc, W. P. Freeman 294,027 

Lamp, incandescent electric, W. Hochhausen — 294,044 
Lamps, hanger board for electric, W. Hochhausen 294,045 

Lasting machine. E. P. Real (r) ., 10.454 

Latch, door, E. S.Morton 294,326 

Leather stoning machine. J. H. Hovey 294,320 

Leveling instrument, W. T. Comstock 294,014 

Link welding die, A. Mclnnes 294,060 

Lock. See Bag lock. Chain lock. Combination 

lock. 

Locomotive, A. Mitchell 394,252 

Locomotive ash pan, C. F.Smith (r) 10,453 

Lubricator. See Automatic lubricator. Steam 

cylinder lubricator. 

Lubricator, Germeyer & Durnin 294,315 

Lubricator, S. Beid 2^4,151 to 294,153 

Lubricator, J. C. Thayer. 294,161 

Malt drier, H. Herrmann 294,232 

Map case and holder, combined, J. Travis 294.162 

Map rack, folding, F. I'. Montgomery.. 294,354 

Marker, land, Maddox & Adamson 294,133 

Measuringtank, W. E. Barcus 294,181 

Medical compound. G. Taylor 294,288 

Mill. See Roller mill. Saw mill. 

Milling cutter, S. Broadbent. 294,192 

Mining machine, J. H. McDonald 294,247 

Mitten, T. Munthe 294,063 

Mortise cleaner, S. Van Auken , 294,097 

Mosquito bar and canopy holder, D. C. Smith 294,088 

Motor. See Churn motor. 

Musicleaf turner, J. M. vvittman 294.298 

Nail strip, W. H. Brock 294,111 

Oil can, C. R, Peaslee 294,072 

Oil cup, J. J . Fawcett 294,023 

Oil cup, H. L. Johnston 294,134 

Ore drier and separator, A. Seneff. 29t.l57 

Ore separator, magnetic iron, C. Faber 294,021 

Oscillating engine. J. O. Gilbert 294,219 

Padlock, A. F. Martens < 294,058 

Pail, dinner, A. A. Foos 294,217 

Pants or drawers, P. Gottheimer 294,032 

Paper from rolls, device for holding and cutting, 

J. H. Earl 294.312 

Paste for cleaning metals, H. Barlet 293,998 

Pen, fountain, E. Tyrrell 394,340 

Pencil and analogous articles, G. Hacker 294,317 

Photographer's retouching point, H. H. McEl- 

hiney.., 294,059 

Piano action, Biese & Zierold ...-.-...;.. 21^.004 

Piano cover, upright, T. F. Kraemer (r) i0,450 

Pipe. See Tuyere pipe. 

Pipe connection, metallic steam, J. M.Sweeney.. 294,160 

Pipe cutter, W. L. Sweetland 294,339 

Planing macliine, wood, E. Benjamin 294,001 

Planter, check row corn, E. W. Quincy 294,269 

Planters, combined drill and fertilizer ^distributer 

for one horse, A. C. Evans. 294,313 

Pliers, cutting, T. G. Hall 291.034 

Plow. R. B. Sigaf 00s 294 281 

Plow, wheel, E. F. O'Haver 294,261 

Pool triangle and box, H. W. Collender 294,200 

Power. See Treadle power. 

Press. See Drop press. Printing press. 

Press for pressing and stamping, Dennis & Coram 294,311 

Printing press, A. F. Hyde 294,048 

Pulley, J. Braiin 294,110 

Pump, J. W. Douglas 294,210 

Rack. See Map rack. 

Racket. R. Reach 294,271 

Rail Joints, method of and die for forming, F. 

Lightfoot 294,053 

Rail straightening apparatus, L. Richards 294,273 

Railway crossings, alarm signal f or,Deeds & Blake 294,207 

Railway gate and signal, Wight & Aldrich 294,172 

Railway rail, F. Lightfoot 294,245 

Railway rail joint, P. C. Weir 294.101 

Railway signal, B. Buys 294,116 

Railway signal. O. Gassett 294,030 

Railway signaling apparatus, ^V". N. Dawson. 294.205 

Railway tie, T. Breen 294,191 

Railway tie, metallic, C. H. Van Orden.. 294,166 

Railway traction rope, C. P. Findlay 294.213 

Rams arranged in series, hydraulic, L. Schutte... 294.085 

Ratchet drill, J. E, Sinclair 294,282 

Reel. See Harvester reel. 

Refrigerating apparatus for cars, etc.. W. H. 

Doughty 294.209 

Regulator. See Automatic regulator. Electric 

machine regulator. 

Rein holder, N. C.Moody 294,325 

Rein hook, check, T. A. Crabtree 294,310 

Revolver, W. H. Bliss 294,188 

Roller. See Shade roller. 

Roller mill, N. W. Holt 294,236 

Rotary meter, B. Fitts 294,026 

Rubber clothing, stay press for, T. Hawley 294,318 

Sad iron holder, S. M. Carnes. 294,196 

Saltcellar, S. C. Wilcox 294,341 

Sash fastener, P. W, Otis 294,329 

, Saw, drag, G. Valentine 294,096 

Saw handle, M. E. True 294,164 

Sawmill, circular, Gorrell & Miller 294,221 

Saw mill feed mechanism, S. Dickson 294,208 

Saw mill feed mechanism, T. J. Reamy 294,2^2 

Sawmill refuse conveyor, W. J. Perkins 294,073 

Saw swage, J. Miller 294.251 

Screw stock and die, W. .1. McCormack 294,143 

■ Screw threads, machine for cutting, E. A. Sperry. 294,092 

I Screw, wood, S. Montgomery 294,255 

Seal, lead and wire, E. J. Brooks 294,193 

Seam for sheet metal vessels, F.A.Walsh 294,167 

Seed hulling machine, cotton, D. Kahnweiler 294,241 

Seeding machine. Norris & Spangler 294,338 

Seeding machine, A. Shaffer 294.158 

, Separator. See Ore separator. 
Sewing machine attachment for sewing buttons 

o n fabrics, Hegeman & Thackrah 294,037 

Sewing machine needle threader,E. N. McPherron 294,061 

Sewing machine optical attachment, J. Watts 294,171 

Sewing machines, lighting, O. Healy 294,123 

Shade roller, spring, Graves & Gates.., 294,316 



Shafts, breching attachment for carriage, S. W. 
Booksh — 

Shingle, metallic, Montross & West 

Shoulderbrace, scholar's, I. Keller 

Sickle barandknife, L. Wallace ■■.■ 

Signal. See Railway signal. 

Sizing machines, apparatus for pressing or level- 
ing yarn on weavers' beams in warp, A. 
Hitchon 

Skate fastening, E. H. Barney 

Skate, roller. L. L. Ryerson 

Slate muffler, school, J. Ridge 

Sleigh runner, F. J. Larkin 

Smoke and gas consuming furnace, H. M . Brady.. 

Snap, harness, J. A. Park 

Snow clearer for tracks, etc, L. Schulze 

Sock, lumberman s, W. N. Eisendrath 

Solar rays, condensing, W. Calver 

Spindle. See Vehicle spindle. 

Spokeshave, A. E. Chapman 

Spring. See Wagon bolster spring. 

Steam boilers, producing circulation in, W. Craig. 

Steam cylinder luljricator, W.L.Parker 

Steam engine, J. E . Guenther 

Steam engine, F. E. Sickels 

Steam gages, electric alarm for, Carley & 
McKenna — 

Steam generating apparatus, J. H. Dale 

Steam generator, J. W. Upson 

Steel Ingots, apparatus for treating, G, .1. Snelus. 

Stirrup machine, wooden, Cowles & Woolworth... 

Stoves, portable reservoir for, Fisher & Hassell. .. 

Sugar from molasses, sirups, and the juices of 
plants, extracting, C. SteflTen 

Suspenders, Price & Anisz 

Switch stand, P. C. Weir 

Tank. See Measuring tank. 

Tap and reamer wrench, H. E. Woods 

Telegraphic instruments, circuit closer for. J. 
Neiflng 

Telephone, acoustic, H. E. Huston 

Telephone circuit, C. E. Scribner 

Telephone support, G. A. Wilkins 

Temperatures of distant rooms, apparatus for in- 
dicating, W. R. Comings 

Thill coupling, N. R. Baker 

Tie. See Railway tie. 

Tile machine. W. J. Woolley 

Tongs for pickles, fruits, etc.. S. Poole 

Tower, J. S. Adams 

Tower, skeleton iison, J. S. Adams — 

Toy, mechanical, W. S. Reed 

Track or road bed, S. Griffin 

Tray, glass wiiter, A. H. Heiaey 

Treadle power, G. A. Greene. 

Trellis hook,.!. Judd , 

Truck. W. C. M avor 

Truck car, J. E. Mason 

Truck, hand, J. L. Dowing * 

Trunk. J. O. Niles 

Truss, E. Howe 

Tug, hame, E G. Latta , 

Tuyere pipe, F. W. Gordon 

Valve, balanced rotary, R. H. Fletcher 

Valve, steam engine reversing, H. W.Robie 

Vehicle spindle, C. E. Murray 

Vehicle spring, C. C. Bradley 

Vehicle spring, S. D. Lance 

Vehicle, two wheeled, L. F. Castor. 

Vehicle wheel, P; L. P.-Ftsh 

Velocipede, A. M. Allen 

Ventilator. See Car ventilator. 

Vise, bench, M. G. Lewis 

Wagon bolster spring, B. G. Meinikheim 

Wagon thimble skein, A. J. Beaclj 

Wash board, A. White 

Watches, jewel support for the balance staffs of, 
W. Ware 

Water closet, E. Baude 

Water raising apparatus, T. Arthur 

Weather strip. Potter & Stone 

Welding boilers, etc . , device for, S. Alley 

Wheat, etc., machine for trimming or smutting, 
W. Lauhoff (r) 

Wheel. See Car wheel. Carriage wheel. Vehi- 
cle. 

Window shade fixture. A. Schmackers 

Wood bundling machine, D. A. Greene 

Wrench. See Tap and reamer wrench. 



294,189 I 
294,256 ' 
294,323 
294,099 



294,235 
294,182 
294,082 
294,154 
294.136 
294,007 
294,145 
294.084 
294,020 
294,117 

294,197 

294.118 
294,068 
294,226 
294.086 

294,195 
294,119 
294,291 
294.283 
294,203 
294,215 

294,159 
294.074 
294.100 

294.104 

294.259 
294,238 
294,336 
294,297 

294,201 
294,107 

294,342 
294,147 
294,348 
294,344 
294.076 
294,126 
294,231 
294,224 
294.240 
294,142 
294,140 
294,211 
294,260 
294,321 
294.243 
294,123 
394,216 
294,155 
294.258 
294,190 
294,242 
294,009 

294,178 



Storrtismmts, 



Inside Paffe, each insertion - - - 75 cents n. iiiie. 
JSncIc Paire. e:tclt iiisurtinn - - - Sl.OO n line. 

(About eight words to a line.) ^^mWW 
Engravings may head advertisements at the same rate 
per line, by measure?nent. as the letter p^^ess. Adver- 
tisements must de received at publication Q^ce as early 
as Thursday morning to appear in next issue. 



CET THE BtST AHu unbAPEST. 

) MARK. 




-A.. T»-A."5r c*5 00-, 

(Cinoinnati, Ohio, U. S. A^ 

fixelusi^e Agents and importers for the United States, of the 

C E IjEE lEi -A_T E ID 

PERIN BAND SAW BLADES, 

Warranted stfpertorfo all others tn Qttality,Ji'n» 
tiSHs ttnifor^nity of temper, a.nd general <fM»vft- 
ttUity. One Perht «/».?« ontwenfs three ordinary saws. 





'o]i^ LEADII\I& NQNCONDUCTINiJ 

eOVERINGFORB0ILERS,PlPES6?^ 

With % to M inch thickness it radiates less heat than 
any other covering does with 2 inches. 

Fossil Meal is by far the lightest Cement Covering 
known, is very durable, absolutely Are proof , and is 
easily applied. 

Sold in a dry state by the pound. 

FOSSIL MEAL TUBES 

for Cold Water and Refrigerator Pipes. 

FOSSIL MEAL COMPOUND 

for Lining of Icehouses and filling in of Safes. 
Send for Circulars. ' 

FOSSIL MEAL CO., 

48 Cedar Street, 

New York. 

Reliable parties, desiringtotake the Agency for their 
respective territory, will apply in writing, giving refer- 
ences. 



SOIITHWARR FOUIVDRY & MACHINE COMPAIVY, 
430 Washing:ton Avenue, Plillatlelphia» 

Engineers & Machinists, 

Blovring Engines and Hydraulic Madiiiierjr. 

Sole makers of the 

Porter-Allen Antomatic Cnt-Uff Steam Engine. 




m,ws 

294,185 
293,997 
294,267 
294,179 

10,451 



294.278 
294,125 



DESIGNS. 

Billiard table, A. Wagner 

Calendar, C. S. Nathan — 

Card, back of a playing. E. R. Eavenson . . . 14,810 to 

Cigar cutter case, L. O. Fairchild — 

Coat, I ady's, L. Tully 

Costume, child's, C. Shiels 

Costume, girl's, C. Shiels 

Costume, lady's, C. O'Hara 

Costume, lady's, S. J. Shiels 14,828. 

Costume, miss's, S. J. Shiels 

Costume, miss's, M. Turner 

Dinner or tea set,' Barlow & M oses 

Dress, lady's, S. J. Shiels 

Gem setting, S. K. Merrill 

Lamp, W. J. Patterson 

Skirt, lady's walking, S. J. Shiels -. 14.823, 

Skirt, miss's walking, S.J. Shiels 

Statue, A. Z. Boda 

Toy, E. L. M orris 

Wrap, child's. M. Turner 



Wiley *Sr RusnoII Mfg. Co.. Gi-eenfield. AlnsH. 



TRADE MARKS. 

Anvils, P, Wright & Sons 

Caps, cartridges,primer8, wads, and shells for small 

arms, Union Metallic Cartridge Company 

Cigars. C. Palacio & Co 

Gloves, K. Apfelbaum 

Gold leaf, S. Hicbson 

Jewelry, certain liind of, O. C. Devereux 

Oranges and lemons, A. Minaldi 

Hat traps, E. P. Peacock 

Spectacles, eyeglasses, and optical goods. Sussfeld 

Lorsch & Co 

Watch movements. Mathey Brothers & Mathez — 
Whisliy, E. Blocl: & Sons 



14,834 

14.819 

14.816 

14,817 

14,888 

14,824 

14,882 

14,820 

14,829 

I4,8,S0 

14.832 

14,808 

14.827 I 

14,818 

14,821 

14,826 

14,825 

14,809 

14,835 

14,831 



10,968 

10.967 
10.961 
10,958 
10,961 
10,959 
10,963 
10,965 

10,966 
10.962 
10,960 




NECKUD SPINDLE 
AND OIL TI3H7 BUSH 



lyiUNSON BROTHERS. 

X^T^ MANUFACTURERS, f^y 
S^ AND MILL FUHNISHINGS. *'9j 

UTICAN.Y.U.S.A. 



To make room for special machinery. One old stje 
wood bed Engine JLathe, 36 inches by 14 feet, just re- 
paired at a cost double our selling price. One Munson 
Bros. 36 inch feed run with fixtures all new and per- 
fect Also one new " Moyer " Scroll Saw. For particu- 
lars address GILBERl' MFG. CO., Bainbcidge, N. Y. 

rn D C A I C Patents No.289,770 and 293,652 just is^ 
rvll VnbCi sued, part or entire, reason iible, by 
inventor. ELAM A. GKOSS, Camden, New Jersey. 



A printed copy of the specification and drawing of 
any patent In the foregoing list, also of any patent 
issued since 1866. will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co.. 261 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the forse 
going list, at a cost of |40 each. For full instruction- 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents ma; also be obtained. 




♦'CHAMPION " locks, all Brass and Bron^e^ 
Handsome Finish, Durable and Secure. 
Sample Drawer Lock mailed on receipt o^ 
95c. Send 2c. stamp for 12 pp. Illus. Price. 
List showing best Locks for Dravrers, 
Closet!ii, Desks, and Cliests extant. 
Also a line of *' Combination " Dial Locks 
for same purposes at $1.25 to $2.50 retail. 
MILLER LOCK CO., Philadelphia, P» 




^SFIRE —AND— VERMIN!-^ 

FR.OOF' 

Sample and Circular Free by mail. 
U.S. MINERAL WOOL CO., 22 Courtlandt St.,N.y. 



TJ3Nri"VE3 R. S.A.I_. 



Pulverizes everything— bard, soft, gummy, etc. 
The best Clay Grinder and the best Cotton Seed 
IluUer in the world. 

Portable Steam Engines, Stationary Engines, 
Horizontal and Upright Boilers, all sizes, on 
hand for immediate delivery. 

ID Barclay St., N. Y. City. 



ROOFING 

For buildings of every description. Durable, light, 

easily applied, and inexpensive. Send for sample. 

N. T. COAL Tab Chemicaj. Co., 10 Warren St., New York. 
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STEPHENS' 
VISES. 





with Steel Faced or Solid Steel Jaws, are llie 
liaiulii!Mt aiul most rflwrive in use. They open 
rurrhei'* hold nriiiei-, ure h<?iiviri* and mort* <liii-a- 

ble than any other Vise. Kor .fr we I «■!■?•. iVIwcliinisiN, 
tind especially i'iii' and liOCfiiiKitivH Itiiildci-M they 
lire uneiiualed. Special Vise for \V'«<»d-»v«i-li«'i*f>t. 
l^'ifty per cent liini; and labor saved to the user. 
Sold by the Trade. Send for circular. 

NATHAN STEPHENS, Prop., 

4 I Pey Street, New York. 

THE DINOEE & CONARD CO'3 

BEArTIFCI. E VEE.BL»)OMmG 





The only establishment making a SPECIAL 
BUSINESS of ROSES. 60 LARGE HOUSES 
for ROSES alone. We CIV E A W A Y, m Premi- 
ums andExtras. more ROSES tlian most estab- 
liBinnento CTow. StrongPotPlants suilabletor imme- 
diate bloomdeliveredsafely,poBtpaid,toany post-ofhce. 
5 splendid varieties, your choice, all labeled, for S I ; 
l2forS2: 1 9 for S3; 2aforS4; 35 lorSS; 7 5 tor 
«I0; lOOforSIS. Out NEW CiJIDE^acompteC 
Trealioeoit the Erne. 70 pp, eteqaiiilv ii^M^'raie'^ ^iilEE 

THE DINCEE & CONARO CO. wi 
Sou Qrowera, Weftt arove, Chester G« ., r& 

BOORWAI,TI!R E\GI\E. 

Compact. Substantial, Econom- 
ical, and easily managed : guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including tlov- 
ernor. I'ump, etc., at the low 
price of 
8 HOHSK I'OVVBR Iii240 00 

1 4,^6 ■■ ■■ •im (10 

' eii ■• '• 855 00 

8^ " '■ 440 00 

B^ Put on ears a( S^pringfield, O. 
JAMES LEFFKI, & CO., 

Hpringtieid. Ohio, 
or 110 Liberty St., New York. 

LIQUID VOTEX RINGS— CERTAIN 

phenoraena manifested by. A paper by T. Hart, Assoc. 
R.S.M,, deacriblMsafow boiiutitui yet very simple experi- 
ments on vortex rins-s inadi- by ilie author In conjunc- 
tion with L. Reed, F.C.S. With sixteen illustrailons. 
Contained in SriKNTiKic AMkiircAN" SuppiiEMt-iNT, 
No. 400. Price 10 cents. To be had at this offlce and 
from all newsdealers. 

P rt NKW all p(tldm<itto and hand Chromo Cards, no 2 
HI I alike, name on ; 10 cents, 13 packs S^l.OO. Agent's 
W \J sample book, 25c. L. JONES & CO., Nassau, N. Y. 

SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of the Scientific 
American Supplement am be lia* at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 

nVKhrS ItKAltD KI.IMR v""^ tf"^ 

,u..'mm|).or"iilC L.T. L. SMn'iT* Vo-TAsTnts, r»latl'ne, IIU 

"n E R VOUS PE BI LiTY J^^^iT 

JRENOII HOSPITAL METHOD. New to America. 
ClvlnlS EeuieiUiil AarencT. 160 Fuiton St., New Tork 

C0NSUMPTI0N7 

! have apositivo remedy for tho abovo dlscuse; by Its db» 
tli'iuHfiTKlBof (Mi^us of ttio WdFst kind and (if long standlnfj 
iiiive been ciiri;d."'Ttidet!<i, bo Btrong is my faith tn its efficacy, 
that I will H.Mid TWO llDTTLES PKEE.togothor with a VAU 
UABLK TBEATISK on this disease, to any auirorer. Give Bx- 
preaa 4 K O, udareas, DH. T. A. SLOUUM, ISl Teurl Bt., N. T. 

RUPTURE 

cured witliout an operation or the injury tru8.=!es Inflict 
byDr.J.A. SIIKR-MAX'S nictliod. Office. 251 Broadw^^y, 
New York. His bunk, Willi IMioTograidiic iikenesBes 
of bad cases, before and af tei' cure, mailed for lUc. 

I CURE fits; 

■When i say cuio 1 do ma moan merely to htop them lora 
time and then have them return again, I mean a radical cure. 
I have made the disease of FITS, EPILEI'SY or FALLING 
SICKNESS a life-long etudy. Iwarraiit my remedy to euro 
the worst cases. Becaiiao others have failed Is no reason for 
not now rect'lvingacnre. Send at onco for a treatise ami a 
Free Bottle of my liir»lliblo remedy. Give Express and Post 
Olllco. It coKtH you nothing for a trial, and I will cure you. 

Adilross Dr. II. <J. K(K)T, 183FeurlBt., NewYorh. * 

266th EDITION. PRICE ONLY $1 

BY MAIL POSTPAID. 






.KNOW THYSELF.. 

A Great Medical Work on Manhood 

Exhausted Vitality. Nervous and Physical Debility, Pre- 
mature Decline in man. Errors of Youth, and the untold 
miseries resultingfrom indiscretionsorexcpssps. A book 
for every man, young, middle-aged, and old. It contains 
125 prescriptions foi" all acute and chronic diseases, ^-ach 
one of which Is invaluable. So found by the author, whose 
experience for 23 years is such as pronablv nevei" before 
fell to (be lot of awy physician. 300 pages, bound in beau- 
tiful l''fencb muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense— mechanical, liter- 
ary, and profes^i'^'na!— than any other work sold in this 
country for $2.50, or the money will be refunded in every 
Instance. Price only $1.00 by mail, postpaid. Illustra- 
tive sample, (i cents. Send now. Gold medal awarded 
the author by the National Medical Association, to the 
officers of which he refers. 

This book siiould be read by the young forinst ruction 
and by the afflicted for relief. It will benefit all.— JLon- 
dan Lancet. 

There is no member of society to whom this book will 
not be useful, whether youth, parent, guardian, instruct- 
or, or cler/" yman.— ^rwnawf. 

Addres,' the I'eabody Medical Institute, or Dr. W. II. 
Parker, P,o. 4 Bulfinch Street. Boston, Mass., who maj 
be consulted on all diseases requiring skill and experi- 
ence. Oironic and obstinatediseasesthat-lj P * I have 
baffled the skill of all other physiciansll CH L a 
specialty. Such treated successfully TUVCCI C 
without an instance of failure. I fflloCLr 



American oxide bronze co 

"-^MAKES THE BE5T /^ND CHEAPEST CA(\ BOX AND J U R N A I. BEARmC METAL 

TENSILE STi\ENCTH,39.292Lbs TO THE SaUAi^E INCH ELASTICITV 9.718. f""". SALETO 
THETK«OE IN|NGOTST"'S"ETALCANBE USED FOR,flNYANDAlLPUi\POSES.SDOHESS 40g WALNUT s;. PHILAOELPHIAPft 



B 



RUBBER BACK SQUARE PACKING. 

ISIiST IN THE W<»Ill,l>. 

For Packing Ihe Piston Rods and Valve Stenns of Steam Engines and Pumps. 
B represents that part of the packing which, when in use. is in contact with the Piston Rod. 
A, the elastic back, which keeps the part li against the rod with suflicient pressure to be steam-tight, and yet 
creates but little frictiim. 

1'his Packing is made in lengths of about 20 feet, and of all sizes from '4 to 2 inches square. 

NEW YORK BELTING & PACKING CO.^ 



John II. Cheeveb, Treas. 



Nos. I 3 & I 5 Park Row, opp. Astor House, New York. 







MASSACHUSETTS CHARITABLE 
MECHANIC ASSOCIATION. 

FIFTEENTH EXHIBITION, 1884. 

The Massachusetts Charitable ^lechanic Association 
announces that its Fifteenth Exhibition of the Arts, 
Manufactuies, Inventions, and Industries of America 
will open early in September 1881. and continue for not 
longer than ten weeks. 

The line permanent building of the Association, on 
Huntington Avenue, has been considerably improved 
as to its internal detnils. and will te in full readiness 
for the receipt of goods one month before the day de- 
termined upon for opening. 

Special prominence will be given to the exhibits dis- 
playing the greatest novelty and progress in invention 
and production. 

No charge for space or power. Applications for space 
may be filed now, and they will be acted on in the order 
of rec2ipt. Allotments will be mnde at nn early day. 
CIIARLK5 R. McLKAN, President. 

Address applications and other communications to 

MASS. CHAlt. MECHANIC ASSOCIATION, 
P. O. Itox 2361, B«STO.\. Mass. 




More people are poisoned t>y 

, foul Itefrigeratorn than by 

Bewergas. Three- fourths of 

Refrigerators Bold breed ma. 

laria and fevers, by tainting 

the food. My No. 50 Houhc, 

Hotel and Kestaurant lief rig- 

erator will k<'ei> iinytliJnK 

sweet and good. Price ?ft55 

at any U. R. tStation in the 

U. H. Send for Circulars. 

B. A. STEVENS, Toledo, Ohio. 



TelegrapJi and £lectrical 
SlJPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental Work, and fine brass castings. Seini for 
catalogue C. K. JOTfR.Sil- KKO.<?inciuiisUi, O. 

It U importaaLLu us th;Li,>'oii iticntioii tlii.s (lajier. 



HAIR KESTORERS.— AN INTERESTIXG 

account of the several metallic hair dyes tliat are in use 
at the present day, with a description i>rHieir composition 
their mode of application, and their ciieniicu! action. 
Contained in Sc i kntipio AMKriicAN SuPPr,!:Mi;.\T, 
No. 39l», Price lOcents. IVj be had at this office and 
f lom all newsdealers. 



FLORIDA 



*; A Z KTT K K K. Just issued. 
Description of every town. business, 
and location; principal orange 
gi'owera and farmers ; best map. Price $3. 

CUSHING & APPLEYARIJ, Jacksonville, Fla. 



■HECOMPLETE H0ME.^ft?i?J'eS„'5 



I book. New edition. — New bindings,— New illustrations 
I from new designs. Superbly gotten up. Same low price. 

Adapted to all classes. Sells at sight. Agents doing big work. 

Excellent Terms. The handsomest pros|»ectus ei-er issued. 

Apply now. BRADLEY, GauuetsON & Co., 66 North 4th St,, 

Philadelphia, Pa. Also other grand new books and Bibles. 



ROOFING. 

t'or steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. <''ircu ars and samp esfree. 
Agents waured. MVNEW. 3-J .John Street, New York. 



VOSS'S INDUCTIOK ELECTRICAL 

Machine. — Description and illustration of the Holtz 
machine so modified by Vosa as to give the apparatus 
features which render It of special value ; the most im- 
portant of tli''se being its independence of atmospheric 
conditions. Contained in Sciicntific Ameuican Sur- 
PLKMKNT. No. ^iH, Price 10 cents. To be had at this 
office and from all newsdealers. 



Cities, Towns, and Manufactories 

Supplied by Guken & Shaw 
1>ATK.\T TUBE AND GA.\G MKLL SYSTKM. 

m. D. Andrews & Bro., 233 Broadway, E Y. 

Inf lingers of above patents will he prosecuted. 



RELATION BETWEEN ELECTRICITY 

and Light. — A lecture delivered at tlie London Institu- 
tion by Dr. O. J. Lodge, in which the author discusses 
carefully, and in an interesting manner, a few of the 
typical and mostsaiientpoint.s in the relation between 
electricity and light. Contained in Sctkni'ific A.mk- 
RICAN SCJPPr>iiMi<]NT, No. '-J?.>. Price 10 Cents. To be 
had at this office and from all newsdealers. The same 
number contains an article on some ''Interesting Elec- 
trical Researches." 



$^ fn <Ife^O perday atliome. Pamples worth $5 free. 
O li\3 »T[>'^V/AddressSTixso.N& Co., Portland, Maine. 



|pite);|)( ba£ i[iJiOsi)y'ilbi| 



fEKFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scie.vtific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of %\.b(i by mail, or $1.25 at the 
office of this paper. Heavy hoard sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MTJNN & CO., 

Publisbera SciicNiimc Aubrican. 



'; Seibert Cylinder Oil Cup Co., 

Manufacturers of Oil 
Cups for ljocoiiiotive» 
I>[ni'iiio iiiid SmtiiMini-y 
Engine Oylindei's. under 
the SeilX'i't and (iaies 
Patents, ^villi Sight li'ced. 

TAKE NOTICE. 
E The " Sight Feed " is owned 
exclusively by this company. See 
Judge Loweirs decision in the 
. United States Circuit Court, l^s- 
' trict of Massachusetts, Feb. 23, '82. 
All parties, except those duly li- 
censed by ns.are hereby notifiei to 
desistthe use, manufacture, orsale 
of Infringing Cups, as we sliall vig- 
orously pursue all infringers. 

The Seibert CyliiHlerOil Cup Co.. 
53 Olivei' Sti'eet* Boston, AIiiss. 




wmn 



CULMINATION OF THE SERIES! 



-J12TH|- 



CINCINNATiff} > 



inhubtrial 



EXPOSITION 



Cpens Sept. 3rd— Closes Oct. 4th. 




A WONDERFUL DISPLAY OF 

lianufactures-Arts-lnyentlons-ProductsI 

OPEN TO THE 

COMPETITION OF THE WORLD. 

Admission 25 Cents. 

Exhibitors from every State in the Union | 
land Foreign Countries. 

I No charge for space or steam power, 

I Special arrangements made for transpor- 

1 tation of exhibits and visitors. For f uU | 

particulars, address, J. F. WALTON, SfiC'^^ 



1884. 



Fan find Stave Jointer. 



BARREL, KEGI, 

Hogshead, 

AND 

Stave Machinery. 

Over 50 varieties manu- 
factured by 

E. & B. HOLMES, 

llUFI<'AI.O, N. Y. 




METAL WORKING 

MACHINEEY 

LATEST IMPROVEMENTS. 
GOTJLr) <»t EBKRIIAKDT, 



Rift PAY to sell our Rubber Printing Stamps. Samples 
_^.^__ free. Tati,oji Biios. & Co., Cleveland, Ohio. 




EVERY ISER OF MlCHIi\ERV 

SHOULD liEAKX 

How to Use Loose PnllGys, 

Useful information on this subject 
Is given in our " Catalogue No. K." 
Kent free to any address. 
Van Dl'Zen & Tift, Cincinnati, O, 



W, ANTED A rO!>IPETKXT FORE VAN for araa- 
chlne sh(ip employing 75 men. manufacturing blast 
furnace engines and appurtenances and rolling mill ma- 
chinery. None need apply except tho.se who have had 
experience andsuccessin such a position. Applicnnts 
must state fully their experience. To a suitable person 
a desirable position is opened. Address WITHEROW 
& GORDON, Pittsburgh, Pa. 



pO^U^EWJON |LQ1L^ 




IRON REVOLVERS, PERFECTLY BALANCEb, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNEBSVILLE, IND. 

B. S. TOWNSEND, Gen. Agt.,22CortlandSt., 9Dey St., 
COOKE & CO., Selling Agts., 22 Cortland Street, 
J^S. BEGGS * CO., Selling Agts. 9 Dey Street, 

SEND FOR PRICED CATALOGUE. 



PIPi; COVBRIIffG. 




Fireproof Non-conducting Coverings for Steam Pipes 
lJoilors,and till hot surfaces. jAlade in sections tlire« 
feet louff. Easy t* apply. ANbeKioM iHnieriuU- 
I<'ibt>i-, I>l illboiird l*ackine:, ud ('enieut. fc-- ^ 

CHALMERS-SPENCE CO. 

41<)-4'21 Eighth ISt., New York, 



H.A .R O G E: R S 

RAILWAY a< MACHNISTS 
NO 19 JOHN ST. NEV\^ YORK 



MACHINE AND ENGINE SHOPS 

FOR SALE 

AT MT. VEIINON, OHIO. 

Machine, Foundry, Bniler, Blackpmith and Wood 
Shops, titted with modern tools. All briclc buildings 
and slate roofs. Fire-proof Pattern Wareliouse. A 
Brst-cJass plant; capacity of 180 to ISO workmen. Now 
running and in good order. Itailroad tracks, watei'- 
works, and psis on tne premises. F(i].healtli, cheapness 
of c«al or living there can be )io better location. 

Parties wisliing to move from the Fast, or wishing to 
encage iti this line of business, will Jind this a rare op- 
portunity. Owners would retain one-rhiid or lialf inter- 
est if desired, or large portion of the purchase money 
may remain on mortgage. N. WUI'i'ESlDES. 




BARNES' 



I it e n t Fo ot a n d 
sfrim I'owerMachi- 
iieiy Complete out- 
fits for Actual Worfc- 
s 1) o p IS u s i n e s 8 . 
T ithes for Wood or 
Alet il ('ircnlarSaws, 
"^^ " "- ~'~*:^ft*. Iijt>.~-'-^ "" ^ '-ciool Saws.Kormers, 
r^^ ^ « -aa. .i(.^>-i™.6.^ a~'i Moitisers. Tenoners, 

etc etc Machines on ti lal if desiied Descriptive Cata- 
logue indl nee I stlree VV F.A. I <»ll N l(A RMCiS, 
No 1<><>9 i>lain ^t , Kockloid, Jit 






SPRAY "sjv^ 

FEEDWATERJ^ 

.' — ^-Purifier cJ 

,1 FOR STEAM BOILERS 
U.S. !i FOREIGN patents' 



THE CENTRAL PACIFIC K. ]{. FERRY. 

—Description of the ferry boat rerenily constructed by 
the Central I'acitic Railroad Co., for seivice on Pablo 
Bay, with a general view of the ferry sli|>, and live fig- 
ures showing the general construction of the hoH. Con- 
tained in SciKNTiFrc AMiaticAN supplkment, No. 
39!>. Price 10 cents. To be had at this office and from 
all newsdealers. 




WITHERBY, RUOU & RICHARDSON. Manufactiirers 
of Patent ^\ood Working .Machinery of every descrip- 
tion. Facilities unsurjjassed. Shop formerly occupied 
by K. Rail & Co.. Worcester. Mass. Send for Catalogue. 



rTT l/'C Largest Varieties. Finest Grade8,andall hrightcolon, 
^ILIVa for CRAZY PATCHW0RK,iiiBOc.and$l packages, 

)' S»ntplei 10c. Boanoke Silk Works, East WidIiDgfortl,Coiuif| 



AND FINE GRAY IRON ALSO STEEL 
^ ■) CASTINGS F ROM SPE CIAL ^^.^ 
f7 f INE TINNING jT^T^" PAl^yCS 

,__- --.-D.C FINISHING. *'*Nll!lG rr~^ 

LEHIGH AVE.* AMERICAN ST PHILA., f , '^"0^ 



PATENTS. 



MESSRS. MUNN & CO., in connection with llie pub- 
lication of the Scientific Amkkk^an, continue to ex- 
amine Improvements, and to act as Solicittrsof Paicnis 
for Inventors. 

In this line of business tliey have had ihii'fy-f^igM 
years' eccperience, and now have -imequaled facilities for 
the preparation of Patent Drawings. Specifications, and 
the prosecution of Aiiplicalioiis for l*atents in the 
United States, Canada, anil Forei{:;n Conntries. Messrs. 
Mniin & Co. also attend lo tlie preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assigumente, 
and Reports on Infringements of Patents, All businoes 
intrusted to lliom is^ done with special care and prompt- 
ness, on very reasonable lerms. 

A pamphlet sent free of cliarge, on application, con- 
taining full information about ]*atciils and liow to pro- 
cure them; directions concerning J>al)els. Copyrights, 
Designs. Paients. Appeals, Keissues, Infringements, As- 
signments. Rejected Cases, Hints on \\\<t Sale of Pa- 
tents, etc. 

We also send, free of chavQe. a Synopsis of Foreign 
Patent Laws, showing the cost and nicThod of securing 
patents in all the principal connlries of tlio world. 
MUNN & CO., SolU-ltor« or Patents, 
26] Broadway, New York. 

BRANCH OFFICE.— Corner of P and 7tii Streets, 
Washington, D. C. 
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S^lMrtlgfrarais. 



Inside I';it;<>, Piteli iiiNiM'rinii - - • 
Back I'iiue. each iiiK(M-ti«)ii - • • 



7'> cciilH n line. 
!$1.0O a lint-. 



lAbouteipht words to a line.i 

Ehigravings may head advertisements at the same rate 
per line, by measurement, an the letter press. Adver- 
tisements must be received at puhlicatimi office as early 
as Thursday m(yrrdng /# appear in next issue. 



Rider's New and Improved 

COaiPRESSlOX 

Hot Air Pmnpii Engine 

Xrwiind Iiiipi'oved DeMis)i». 

INTERCHANGEABLE PLAN 

DELAMATER IRON WORKS, 

C. II. Dela.mater & Co., Proprietors, 

No. i« t;()itTi--\Mrr ST., new YORK, N. V, 

And 40 Dearborn Street, Chicago, III. 




SOME OF THE DANGEUOUS PROPER- 

tiea of Dust.— By F. A. Abel, C.Ii., K.It.S. A v:iluabl« 
paper hy one who liaa made a special study of the .sub- 
ject. Oombustibility of dust. Kxplosibility of rapidly 
burning mixtures when confined. (;ause of explosions 
in (ionv mills. Tlie important part played by coal dust 
in extendint: the effect of liredaraj* expUtsiona. I'ower 
of coat dust to propiiffute JIamc Jind carry it to u <lis- 
tance. The author's exiKjriineTits on tho explo.^ibility 
of (!t)al dust. Methods of getting out coal without rais- 
ing dust. Contained in Srli;XTi I'lr AmkuiCan Supitk- 
mknt, Nos. .'{7 I an<l .*{7,>, IMice 10 cents each. To be 
had at this oihce and from all newsdealers. 



[TTT iTmiiH -n""^'"" 



I OPTICAL 



ELECTRICAL, MECHANICAL, &c.rnrr| 
"pf- M;VMMnTll CATAi.o(;i I-: rnCC 
iHAKBACll OUUANINA CO.rhilad.i. Pi 



I 



PROGRESS OF THE NICKEf. METAL- 

iurgy.— iiy William 1*. Blake. Tlie <iisc<ivery of tlic met- 
al nickel in a pure state commercially unknown until 
within a ft'W years past. Use :)f nickel for coim^. Nickel 
plating. Distribution of nickel ore in the Unired States. 
Wrought nickel and its applicaticuis. I'roductioti of 
alieet nickel. Nickeled iron in sheets and its applicaLioii. 
Contained in Sci io.VTiFio amkkk'ax Supi'lilmiint. No. 
3}Mi. I'rice lU cents. 'I'o be hadat this ofiice and from 
all newsdealers. 



F. Brown's Patent 

\ FRICTION 
? CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 

A. & F. BROWN, 43 Park Plate, New York. 





H.W.JOHHS' 



ASBESTOS ItOI'E PAntlNR, 

ASHI'.S'I'OS WICK I'ACItlNR. 

Asni;s'r<)s |.|.at packing, 
ASUESTOS siii':atiiin<;s. 
ASUKS'I'OS (JASKETS. 

ASItlCrt'I'OS III II.I)IN(; I'EI.T. 

Miule of strictly pure Asbestos. 

H. W. JOHNS MTG CO., 

87 Maiden Lane, New York, 

Snle Manufiicturers of II.W. Johns' Genuine 

ASUHS'I'OS l,ll(iril> PAINTS, I{0«1<' 

PAINTS, ROOh'ING. STKAiVI PIPE 

AND ItOII.EK CIIVKIMNGS, 

I'llCKIMCdOl'' COATINCJS, 

C Kill K NTS, |:TC. 

lles'criptive pricelistsand samples free. 




JENKINS' PATENT VALVES, 

Qate, Qlobe, Angle, Check, and Safety. 

MANUFACTUKED OF BEST STEAM METAL,. 

Are the acknowledged Standard of the world. Have been in use since 1868, under all possible cou- 
^ ditions, and never -'ve failed. 

Til iivoiti iir 'oii. v>vv that viilves nre •<tniii|>e(i " JeiikhiM ISros." 



James JJoyd, I'hiladelphia, 
Kees, Shook &Co.,Pittsbu 
Gibson & Clark. Cincinnat 
Chafer & Becker. Clevela 
Dunham, Carr' 



.^ I'k. Sena for I'rice List "A." 7<> Kilby Street. BnHtun, 

^ AIJKNTS: Pond KMKineeriUKCo., St. Louis, Mo. 

j.Wellier & Ityun, Louisvile.Ky. Marinette IronVV 'k'sCo., Chicago, 111. 



(( 



BLAK^ 



71 John St' ^ 

# ,. __ 

>i?si jS^ J Walker <fc Hon, T)etrt)it, Mich. Brand & Keichard, Minneapolis, Minn. 
■r. *ir & Craig, Chicago, 111. English Brothers. Kansas City, Mo. 

iA. , Francisco, <.'ai. Jlendrie & Boithotf Mf g Co., IJenver, Col. 

P Cm 



Q> 







,^ 



^ALLENCE" ROCK 



BREAKER. 

Piiienicd Novfiiiber IS, 1S7!», 
I^'or ... Q-^ cS^ inmX making. Ballasting of |{iiilr<);i<K. Crushing Otcn, use of Ii-on I<'iirnneeN, 
etc. Uaj,. ' ,ierseding k)\\v older styieaoi Blake Crusher on account of its superior strength, effici- 
cncy,and sii. .citu. Adopted by important lUilwuy and Mining Corporations, Cities, and lowns. 
^ first Class Medals of &'uperio;i(yawardt;d by American Institute, 1871) and 1880. 



JJJ.AKi: €llL.SIIi:il <0., Sole 3Iiikers, New Haven, Conn. 
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GAS ENGINES 

Simple, Siihwrantin,!* Safe, Econoiiiit-iil. 

Half liorse power will pump .'lOO gallons of water 100 feet 
liigli per liour with 2i) feet of gas. 

POWER i>ErEir:>i]M<:D ijv A<;TiiAii test. 

Call and see them, or for circulars and prices address 

THE CONTINENTAL GAS ENGINE CO., 

no.-i:il ItltOADWA Y, NEW VOUK 



IfPUP ¥OBGmGS 



P^'^C^ft-**^ 



BILLINGS & SPENCER Co. 

HARTFORD CONN. 



COLO]{ IN ARCHITECTURE.— BY 

<!eorge Aitchfson. A lecture on c<iloras applied to the 
outside of buildings, treating of tlie position color holds 
to man, of the love mankind has for it in nature and 
art, and showing that it lias ulmost always been used to 
enliance thebeanty of buildings. Contained In SciK.v- 
■rwiv. A.MKUKAN Hri'PLKAiKNT, Ko. ;{Sl. I'rice 10 
cents. To be had at this office and from ail newsdealers. 




SUI-:PAKI)'S IKLKUlUrKI) 

Screw Cutting Foot Lathe. 

Foot iind I'ower Lathes, Drill IM-esses, 
Scrolls, Saw Attachments, Chucks, Man- 
drels, 'i'wist IJrills, Dogs. (Calipers, etc. 
Send for catalogue of outtits for ama- 
teurs or artisans. Address 

II. li. SIIEI'AIM) A: <;<!., 
311 &313 West Front St..<Jiiicinun I i, <>. 



EAKLY AMEKTCJAN LOCOMOTTVES 

and llaih'oatls.— By frank C. Smith. The Quincy Rail- 
road. The Maueli Chunk Railroad. The Balttm<ne and 
Ohio, the South Carolina, and the Delaware and Hudson 
(anal Companies' roads. The first locomotives brought 
to America. I'eier Cooper's locomotive "Tom Thumb." 
The South Carolina road's "Best Friend" and " West 
Point," The Mohawk and Hudson Railroad's " I)e Witt 
Clinton." Tlie Saratoga r<iad's " Davy Crockett." Bald- 
win's locomotives, llogers' locomotives. Illustrated 
with twenty-eight figures. Contained in Scikntipic 
Amkuioav Supplkvent, No. :i?I, PrieelO cents. 'J'o 
be had at this ollice and from all newsdealers. 



I3V :f o n. ivi-A.-r I o 3V 

F'nr I p«iT,-* ikt' .■^tfiiiii l*iiiii|iH. 

Van Duzen's Patent Steam Fump 

( No racking or Oil. ) Is 

Requires 'No Repairs or Skill, SReli- 
( No Care or Attendance. ) able. 
Can pump any kind of liquid; ever 
ready; no moving parts ; all bras' • can- 
not clog nor get out of order; fully I "ted; 
Imndreds in daily use; every pump uar- 
anteed ; not like cheap Pump* I'uide 
of Iron; all sizes to (i ineh discharge; 
prices froii %1 upward; ciipaciti efroiu 
100 to 20.000 gallons per hour. State for what purpose 
wanted and send for Catalogue of " Pumps." 

VAN m:ZEN A: TIFT, t^iiiciunuli, O. 




■W3VI. -A.- H-A.MtXS, 

Providt'iit't'. li. I. (I*iirli !<t.), Six niiiiuttts'wtilk 'West from attition. 
Oritfinal and <Mily KuMiler of the 

HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. HIM, M.E. PrlceSI.25. 



DK. WOELFERT'S NEW AERIAL SHIP. 

— lllu.strated description of an entirely new form of 
balloon recently experimented with by Dr. Woelfert 
near Berlin, (Jermany. Contained in Scikmific Am i:it- 
iCAN Si'PPLKMENT. No. 400. Prlcc 10 cents. To be 
had at this ofiice and from all newsdealers. 



All Books on Klectrlcitydimjj. School Electricity, N.V. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FIIANIILIN.V. I'res'l. J, Jl, ALLEN, Pres'l, 
J. 1!, i'lERCE. Sec'v. 



QOOKSON BUILDING, PAINTINC, 

" l>i><-ni-aiiiig, etc. For 18B;( eighty-eight-page illus- 
trated Catalogue, address. Inclosing three 3-eent stamps, 
\VM. T. ( OMSTOCK, (i Astor Place, New York. 



The"MONITOR." 

A NEW UrTIKGANIJ NON- 
l.lFTIN<i INJECTOR. 

..5 



Rest Boiler Keeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Cliangesof 
Steam Pressure. 

AIno Pa I (Ml t 

EJECTORS 

OR 

Water EloFators, 

For Conveying 
Water and Liquid. 
I'litcdt «MlvrH, Lii- 

lirlciitiirH, L-tc. 

NATHAN MANUFACTURING COMPANY, 

Send for cutaiD^e. 92 & 94 Liberty St., New York. 




WATCHMAKERS. 

Before buying, see the ^^ .ccorab Lathe and tlie Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., AV^altham. Mass. 




SWEEPSTAKES, "WlTFl THE ELLIS 

Patent Journal Box. The best Planer and Mutcherever 
made. Planing '-iO in. wide, fj in. thick, weight 2,'.i(KI lb . 
$30(1; planing 'Jl in. wide, 6 in. thick, weifiht 2.000 lb., 
$350- Beading, Arbor, and Head, extra, $20. Sash, Door, 
and Blind .Maohinery a specialty. Correspondence so- 
licited. Kowley & Hermance, Willlumsport, Pa. 

THE SOLAR E(;LIPSK OE MAY 0, 1888. 

— An abstract of tlie reports of Profs, Ilolden, Hastings, 
and others regarding the journey to the Caroline Islands, 
and the phenomena of the solar eclipse as observed by 
them on .May ti. An interesting paper. Contained in 
SriENTiFic Ami:ui('an Sri']M,KMKN 'r,Nos. -loo. 'lOI . 
Price 10 cents each, or :J0 cents for the two. 'W> be had 
at this otlice and from all newsdealers. 



THE HOLLAND LUBKICATOIE, VL*iIlSl.r. IMtOP 

l8 jTuarttiiteeil to be 

1, A pRrtect insurtince 
asjainet the cutting of 
Valve-Beats. Cylinder tind 
Governor Vulves ol the 
engine. 

2. It win |H)y tor itaelf 
h>Bixmoi>thB,iii thesaviiig 
Ol'oil, coal, and packing. 




3. It will 



more 



Jpeed in the revohitiona _. 
tte engin e, any trom one to 
two Btrokes per minute, 
thus increaBing the power 



OZOKERITE, OR EARTHWAX.— BY 

William L. Lay. A paper on the deposits of earthwax 
in Kurope and America, describing the origin, compo- 
sition, products, and application of this important mate- 
rial. Contained in Scii:.NTiFiCA,Mi:«iCA.\ Siri'i'LK.ii k.vt. 
No. 'JO I. Price 10 cents. To be had at this office and 
from all newsdealers. 



MAGIC LANTERNS 



And r*TE|{ K»I'T1C(»\S. :ill iirices. Views illustrat- 
IDK every sill). i<.(:t t,,r IMHI.IC I'.X II IHIT l(»XS, etc. 

3^'A prnfitithlr liiisuir.s.-^ '„(■ a mini iritli t:iitnll cainfat. Also 

Lanterns for I icaiiuisciiicnt. 1 l('>-|,;ifie c:ilal<)Kiie/ree. 

lYIeA I.I.IriTKK. .MfK.Optieiiin, .J<» iNiiswiu SI., N.V. 



CHEAP irOUSES.— PLANS OF SEVERAL 

showy houses which may be erected for from $;i,51]0 to 
$(1,000, according to the styles and character of the finish 
used. With four figures. Contained in S(ien'iifi(^ 
A.ii v.n iCA\ Kt'iM'i.KMK.NT, No. ',iS7 . Price 10 cents. T'o 
be had at this otlice and from all newsdealers. 



Double Screw, Parallel, Leg Vises. 

-Miicie imtl WAR RANTED strmujer than any other Viae 
by EAia.E ANVII- WOKIiS only, 'I'lemoii, N.J. 



FIRING GAS RETORTS; THE HEAT- 

Regenerati ng System Of. — A paper descriptive of a recent 
application of Dr. Clemens' system of heat regeneration 
to the retorts of the Glasgow Corporation tJas \Vorks. 
Illustrated with three (igures. Contained in Scien- 
tific Amkimian Sc I'l'Licji i:xt. No. 401. I'rice 10 
cents. To be had at this office and from all news- 
dealers. 




I Address JOHN A. H0ERT,1NG'S SONS, Manufactur- 
ers, Trenton. N. J ,, or 117 Liberty Street, New York. 
' W heels and Roi>e for conveying power long distances. 
I Send for circular. 

TRAIN RESISTANCE.— A EAPEH OF 

value and interest to railroad men. discussing the resist- 
ances which imiiede the movement of a train of cars, 
sucli as tlie atmosphere, curves, grades, and fiange and 
journal friction. Coniaine<I in Scikntifig A.mkuicax 
Sui'i'LKMENT, No. '!-«.>. i'rice It cents. To be hadat 
this office and from all newsdealers. 




Tie SDimer Cutter Heails 

I0,000 SOLD. 

To work Car Siding, t'loorine, 

"Veiling, and Ship Lap. To Mould 

Dooi-s, Sash, and 

Blinds. Cope 

Heads to match. 

.imuel .1. Shinier, 

Successor to 
hiiiifi' «.V <J<>., 
IXillon, Pit. 




THEORIES REGARDING POLAR AU- 

roras.— An interesting discussion of the various theories 
tluit have been put forth t^o explain the phenomenon of 
the aurora borealis, especially those which have exerted 
the most inlluence uj)Oti the study of tht subject. Cos- 
mic Theories. Oi>tical Theories. jMagnetic Theories. 
Klectric Theories. Illustrated with 5 large engravings 
of remarkable aurora;. (-'ontained in Scii';N'nKic 
AMi'iitrcAN Stn*i'i,r,iM i'lNT, No. ',f7'Z, Price 10 cents. 
'l"o be had at this office and from all newsdealers. 




THE CHEMISTRY OF LIGNIFICATtON. 
—By C. F. Cross and K. J. Bevan. The chemical nature 
of lignose. Results of the analysis of vegetable fibers. 
Note on the sacchulmic compounds. The oxidation of 
cellulose. The analysis ot certain plant fibers. Con- 
tained in SCIKNTIFFC AMKttlCAN S(MM'I,KM I-;NT, No. 

a??. Price 10 cents. To he had at this office and from 
all newsdealers. 



COLUMBIA BICYCLES 
AND TRICYCLES. 

New Ulnstrated 0>f> iiage> Catalogue, 
giving full description of these ma- 
chines, sent for 3 cent stamp. 

THE IMU'E 1>1'I'''<; <(!., 

597 Washington St., Boston, Mass. 




PROSPECTING MINERAL LANDSA SPECIALITY. 

CYLINDRICAL SECTIONSOR C ORES OBTAINED THE WHOLE 



s/^rtesiaj^Wells 

kin CTDAli^UT tt ^^<t ITTIM /^— i=^< 



DISTANCE BORED. eJ^R-TESlAjN VKEUL.: 
10RED ROUND AND STRAIGHT ADMITTIN G-W^ 
A LARGER PUMP AND CASING IN PROPORTION 
"TOSIZE OF MOLETHANBY 
ANY OTHER PROCESS,^ 
ESTIMATES GIVEN C^ 
AND CONTRACTS^ *t| I A 
iMAOE BY. 



, DRILL CO. 

B0X«^23P0TTSVILLEPA. 

MANFTRS.OF DIAMOND DRILLS 

■f- FOR ALL KINDS OF -^ 

l-S^ROCK BORING . " 



Emerson's NewlS?" Hook of SAWS 

I>Iore than 100 illustrations, \Vl pages. « 5ii,000 k 
Every rule given that will enable its -^ New A 
Headers to overcome every riiffienlty,and "lY^'^'^'^^AlT 
Sawyers instructed in hanging, truing. "' for 1S84 •» 
Or straightening and running all kinds of G A AV Q 
Never failing of success. Now ready for *J ^^ ^^ *J 
'Send your full address to [FREK distribution. 

Eiiici'i^uu, Siiiilh &■ f 'o., lienver FuIIh* Pa« 



THE COLOR MARKINGS OF DOJIESTIC 

Animals. — By VVm.H. Brewer. A record of mani? years' 
observiitiOiis on the arraimement of color markings as 
found among donipstic annnals, containing numerous 
interesting facts never before publislied. Contained in 
Scit;?)! ii;'K^ A.iiKHicAN Sui'i'i.f':-M KXT, Xo. ',iS7 . Price 
10 cents. To be had at this office and from all news- 
dealers. 



SPEAKING TELEPHONES. 

Till-: ARii<KiCA\ wvAA, n:M:nio\r: company, 

W. H. FoifitES, W. It. Ditiviat, TUKO. N.Vail, 
.t*resident. Treasurer. Gen. Manager. 

Alexander Graham liell's patent of March 7. 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon T'elephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words si)oken, and which articula- 
tionsj)ro(iuce similar aiticulate soiintls iit the i^eceiver. 
The ffomiuissioner of PattMits and the V. S. Circuit Court 
liavedeci<ied tliis to he the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on tlnal hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
teleplionic inventions of Bell, Edison, Berliner, Gray, 
Blake, Phelps, Wats(m. and others. 

< Descriiitive catalogues forwarded on application.^ 

Telephiaies for Private l^ine. Club, and Social systems 
can be procured directly or t^outih. ijie g_uthorized 
agents of the company. - v 

All telephones obtained except tmm rrns company, or 
its authorized licensees, are infringements, and tb© 
makers, sellers, and users will be proceeded against 

Information furnished upon application. 

Address all communications to tiie 
AMERICAN ItEI.I. 'l*EM':rilONE <:(>:>I 1*A N Y. 
ii5 lUilk Street. ItitMion, 1\1ilhm. 




thus increaBiDg the powe 
ofUieengine* M'f'dbyHDUand&TbDmpsoDr'Jn River St., Tr«y,N,Y 



„ f-TILEANDCLMRETORTSALLSHAPES. 

/llCm, P!f\l!l^ri.-^BORGNER& O'BRIEN.'^ 

23 ts ST, ABOVE RACE, PHILADELPHIA. 



ROUND SHOULDERS, OR ANTEROPOS- 

terior Curvatureof the Spine.— By Chas, K. Stillmnn, M. 
S.. .\1.1). An inquiryinto theanatoniical and physiolog- 
icid characteristics of round shoulders, with directions 
as to how the deformity should be created bv mechanical 
and jjliysical means. Illustrated with 'S figures. Con- 
tained in SCIK.NTIFIO A3Mi:i{I(AN SUi'l'MLMEMT, No. 

'J03- Price 10 cents. To be hud at this ottlce and from 
all newsdealers. 



STEAM PUMPS 

Of evei-y (le^iel'iplio^ iinil fin- evi'i'v piirpoFse. 

Boiler Feeding and Fire Pumps a specialty. Pumping 
returns from stenm heating aiipa- 
ratus without the iise of tanks or 
traps. (.Combined Pumps and lioil- 
ers for Railway Water Stations. 
Adopted by twenty-four leading 
R. R. lines. 

SMITH, VAILE & CO., 

Dayton, O. 
Send for descriptive catalogue. 




OE' THE 
FOR 1!SS4. 

The niost ro]MiliU' Scipiililic I'jiper in the World* 

Only $3/^0 a Yeiir, i nclmling piiniaee. Weekly* 
5"^ Niiiiibei'H It Venr. 

This ^videly cii*eiilnie(l and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number ot 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam .Alachinery, 
Is'ew Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, pjlectricity, Telegraphy. Photography, Archi- 
tecture. Agriculture, Horticulture, Natural History, etc. 
All (MiiMmeM of UriiiiiTH tlnd in the SciE.\TlFIC 
AMRnicAN a popular resume of tlie best scientific in- 
formation of the day; and it is thealni of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal afiords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

'I'ln-iiiK oV Siibisei'ipi ion.— One copy of the Scien- 
'Tit'iC AMiatiCAN will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of iliriM* diilhii')* inid uveuty 
ceiii« by the publishers ; six months, ^l.CO; three 
months, ifl.OO. 

CliiliH.— One exiru copy of the SciE.\TiF[0 Amicki- 
CAX will be supplied isvatis for every cl uhof five suhscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

Onecopy of the SciEXTii'io Au KiiiCAM and one copy 

of the SciiJ.NTifc'ic Aaikimcax Stii'PLE.M KNT will be sent 

for one year, postage prepaid, to any subscriber in the 

I United States or Canada, on receipt of seven dollars by 

the publishers. 

j The safest way to remit is by Postal Order, Draft, or 

I Express. Money carefully placed inside of envelopes, 

j securely sealed, and correctly addressed, seld()m goes 

jiistray, but is at the sender's risk. Address all letters 

and make all orders, drafts, etc., payable to 

I 

261 Broadway, New York. 

To l<'ot'f>ign Sul)N<'i'iber«.— Under the facilities of 
' the Postal Union, tlie SciEXTiFir AfltiiRiCAN is now sent 
by post direct from New York, with regularity, to sub- 
, scribers in Great Britain. India, Australia, and all other 
British colonies; to 1^'rance, Austrin, Belgium, Germany, 
liussia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
^4, gold, for SciENTii'ic Amichican', one year; $9, gold, 
for both SriKNTii'ic AMKitiCAX and Stpplemknt for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & C0.,;i61 Broadway, New York. 

PRiivrTiivra iiviks. 

fpnE "Scientific Amorican " is primed with CHIS. 
_l EXEU.IOHNSON&CO.'SIXK. Tenth ami Lom- 
bard StB, Pbiia., and 47 Kosc St., opp. Duaue St., N. Y, 
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